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ADVERTISEMENT. 


The scientific publications of the National Museum consists of two 
series—Proceedings and Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of the National Museum, setting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of limited 
groups. A volume is issued annually or oftener for distribution to 
libraries and scientific establishments, and, in view of the importance 
of the more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advance. The dates at 
which these separate papers are published are recorded in the table 
of contents of the volume. 

The present volume is the thirty-fifth of this series. 

The Bulletin, publication of which was begun in 1875, is a series of 
more elaborate papers, issued separately, and, like the Proceedings, 
based chiefly on the collections of the National Museum. 

A quarto form of the Bulletin, known as the “Special! Bulletin,” has 
been adopted in a few instances in which a larger page was deemed 
indispensabie. 

Since 1902 the volumes of the series known as ‘‘Contributions from 
the National Herbarium,” and containing papers relating to the 
botanical collections of the Museum, have been published as Bulletins. 

RicHarp RATHBUN, 
Assistant Secretary, Smithsonian Institution, 
In charge of the United States National Museum. 


FEBRUARY 20, 1909. 
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radials; the course of the canals within the basal is indicated by dotted lines- - 
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Pek illustrating the difference in the peeerent of ine axial canals be- 
tween Isocrinus decorus and Metacrinus rotundus and Endoxocrinus parre; 
the diagram, with the omission of the dotted line, represents the condition in 
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Left valve and side and edge views of another left valve of Bollia regularis 
(Emmons). Left valve of Beyrichia buchiana Jones..........---.---------- 
A left valve of Beyrichia tuberculata, with the lines of a Drepanella drawn over it. . 
Right valve of Drepanella macra Ulrich. Left valve of Beyrichia tuberculata 
(Kloeden). Right valve of Drepanella crassinoda Ulrich for comparison with 
left valve of Beyrichia noetlingi Reuter. Left valve of Drepanella nitida 
(Ulrich) for comparison with the corresponding valve of Beyrichia baueri 
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Left valve of Drepanella richardsoni (Miller). Right valve of Beyrichia tumida 
(Ulrich). Right valve of Beyrichia lata Hall. Right valve of Treposella lyoni 
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Right valve of Ctenobolbina subcrassa Ulrich. Right valve of Beyrichia plicata 
(Krause). Left valve of Beyrichia reuteri Krause. Right valve of Beyrichia 
salteriana Jones. The figures illustrate the relation and probable derivation 
of the Beyrichia salteriana group from a Ctenobolbina like subcrassa......-..-.- 
Left valve of Beyrichia clavata Kolmodin. Left valve of Beyrichia granulifera, 
new name. Right valve of Beyrichia tumida (Ulrich). The figures illustrate 
the resemblance of the Beyrichia clavata group to the B. interrupta group and 
show the similar antero-ventral prolongation of the posterior lobe... ..-.....- 
Left valve of Beyrichia (Steusloffia) linnarssoni (Krause). Right valve of 
Strepula concentrica Jones and Holl. Left valve of Strepula irregularis Jones 
and Holl. Left valve of Beyrichia ( Tetradella?) erratica Krause. Left valve of 
Strepula? lineata granulosa Steusloff. Shows similar development of superfi- 
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Left valve of Ctenobolbina wmbonata (Steusloff). Right valve of Ctenobolbina 
fulcrata (Ulrich). Right valve of Ctenobolbina impressa (Steusloff). Left 
valve of Ctenobolbina subcrassa Ulrich. Left valve of Beyrichia (Steusloffia) 
antiqua (Steusloff). Left valve of Beyrichia (Steuslofjia) acuta (Krause)... -- 
Right valve of Beyrichia reticulata (Krause), and the same valve of Eurychilina 
reticulata (Ulrich), showing the similarity of the two forms referred to in the 
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Right valve of Beyrichia interrupta (Jones). Left valve of Beyrichia v-scripta 
(Krause). Right valve of Eurychilina subradiata Ulrich. Left valve of Bey- 
richia clavata Kolmodin. Left valve of Beyrichia (Steusloffia) acuta (Krause). 
The illustrations show possible derivation of the Beyrichia interrupta group 
from Eurychilina and its relation to the Beyrichia clavata group and to Steus- 


Right valve of Kledenia wilckensiana (Jones) (female individual), and Beyrichia 
salteriana Jones, respectively, showing the relation of Kladenia to the B. sal- 
teriana group. Left side, end, and ventral views of complete carapace of 
Kladenella pennsylvanica (Jones). Right and left valves of Kladenia near passt 
(Weller). Left and right valves, the latter a female form, of Kyammodes 
kiesowt (Krause). Left valve and anterior view of complete carapace of 
Kyammodes whidbornei Jones. The similarity of Kladenia, Kledenella, Kyam- 
modes, and the Beyrichia salteriana group are shown in the above figures. - - - - 

Left valve of Bollia symmetrica (Hall). Right valve of Kladenella halli (Jones). 
Right valve of Kladenella turgida, new species. Right valve of Beyrichia ? par- 
allela Ulrich. These figures illustrate the similarity of expression of Bollia to 
Kladenella, and the possible derivation of Kladenella from the Richmond 
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Aruga oculata. Third segment of the. abdomen; first gnathopod; second 
enathoped; telson: third uropod) \. toe. eee oe ee: See 
Aruga oculata. Mandible; first maxilla; second maxilla; maxilliped; first 
pereopod; fifth pereeopod; first uropod; second uropod............---.-.--- 
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Paraphoxus robustus, female. Third segment of the abdomen; first gnathopod; 
second gnathopod; mandible; first maxilla; second maxilla; maxilliped; palp 
of mandible which is not shown in the figure; fourth perzeopod; fifth pero- 


Harpina oculata, female. Third segment of the abdomen; first gnathopod; end 
of palp of maxilliped; fourth perzeopod; fifth pereeopod; third uropod. . .-..-.- 
Harpina affinis, female. First antenna; third segment of the abdomen; first 
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Metopa pacifica, male. First gnathopod; mandible; maxilliped; telson; second 
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Acanthopleustes annectens. First gnathopod; second gnathopod; lower 1ip; 
maxilliped 
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VOCABULARY OF MALAYSIAN BASKETWORK: A 
STUDY IN THE W. L. ABBOTT COLLECTIONS. 


By Oris T. Mason, 


Head Curator, Department of Anthropology, U. S. National Museum. 


INTRODUCTION. 


This vocabulary is the result of studies in large collections of bas- 
ketwork from the Andamans and Nicobars, the Peninsula of 
Malacca, Sumatra and the islands thereabout, and Borneo south of 
Sarawak, with the view of having a lucid nomenclature in describing 
the Abbott specimens more at length in a larger work. The collec- 
tions were personally gathered and presented to the United States 
National Museum by Dr. William L. Abbott, of Philadelphia. 

‘The Abbott collections are of greatest scientific value as types, 
because after studying the wants of the Museum he labeled each 
specimen carefully according to the latest requirements, and they 
come in the most opportune time to compare with the vast material 
now being sent from the Philippines. The Abbott collections also 
ally themselves with the textile handicrafts of Japan, China, the 
southeastern Asiatic states, and the islands of the Pacific. 

The terms “ basketry ” and basketwork” are here taken to em- 
brace all handicrafts used in the manufacture of Malaysian baskets 
proper and in other industries as well, in which the same technical 
processes occur. Later will be shown the varied and wide applica- 
tion of the terms. 

The word Malaysia is preferred to Malaya, since the latter, as com- 
monly used, is more restricted. The term also leaves room for the 
racial diversities known to exist from the Philippines to the Sunda 
Islands. 

Plate I shows how different in form, structure, and technic the 
Malaysian basketwork is. The figures on the plate, beginning at the 
left, are first, a carrying basket (Cat. No. 232633, U.S.N.M.), in close 
oblique checker weaving, of pandanus. At the border the elements 
are turned down over a hoop and inwoven. The carrying zone is 
bound by two small stems run through the texture, forming a band 
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an inch and one-half wide. Two loops of twined work furnish the 
hold for the carrying band of bast. The specimen is from Banka 
Island. 

The second figure represents a covered, jar-shape basket (Cat. No. 
937103, U.S.N.M.), from the island of Engano. It is in what is 
‘alled single lacing. (See Lacing.) The foot of the basket is a 
braided ring of rattan split, and the bottom is set in. 

The third specimen is a rough basket, or ambong, of bark (Cat. 
No. 232652, U.S.N.M.), from Klabat Bay, Banka Island, for carrying 
various articles, from live animals to yams. It is made of five coarse 
strips, U-shape, woven in open checkerwork at the bottom, bent up 
and held in place by coarse twined weaving of vine. On the front of 
the picture will be seen the rude handie. (See Barkwork.) 

The fourth figure, lying on its side (Cat. No. 229406, U.S.N.M.), 
from Singapore, is a rice steamer. The cylindrical body is made of a 
strip of hard, tough bark, the ends sewed together. The borders are 
of hoopwork, sewed on with Malay knots. The movable bottom is an 
elaborate grating of bamboo strips. The handles are bails of rattan. 
The top is of pandanus leaf. The rice is placed in a steamer, which 
is set over boiling water, and the steam does the cooking. 

The fifth specimen (Cat. No. 221516, U.S.N.M.), from Labuan 
Jawa, South Pagi Island, is of wickerwork in rattan stems, showing 
the body and the method of turning down, inweaving, and fastening 
off. For the beginning of the work at the bottom, see fig. 8. 

The figure on the extreme right (Cat. No. 221538, U.S.N.M.), from 
Simalur Island, is a small hand basket of fine rattan sphts, in what is 
‘alled wrapped weaving.“ The border is of false braidwork. It is 
interesting to find on this side of the world a technic identical with 
that among the Makah Indians of Vancouver Island. (See fig. 40.) 

In my work entitled Aboriginal American Basketry ’ it was found 
convenient, after consulting with many fellow-students, to adopt a 
uniform set of names for the materials, forms, structural parts, tech- 
nical processes, and appliances involved. As in the former work, so 
here, words in common use are adopted with their conventional mean- 
ings. Native names for all specimens have been carefully gathered by 
Doctor Abbott, and they are priceless; but they must be employed 
sparingly in a glossary, since there are almost as many different dia- 
lects spoken in the Malaysian area as were found in the United States 
by the first settlers. 

In no other part of the world are such accommodating plants to be 
found for our art. The varied forms of basketry grow out of the 
demands of a tropical climate and the industries occasioned thereby. 


“See Aboriginal American Basketry, fig. 22, p. 236. 
Report, U. S. National Museum, 1902, pp. 193-197. 
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The structural parts—bottom, body, framework, border, cover, car- 
rying and other added «portions, have relation to peoples who by rea- 
son of climate wear little clothing and to whom the saving of an 
ounce in load is an advantage. 

The principal claim to attention and interest, however, is the in- 
finite variety of technical processes and their combinations, including 
rootwork, stemwork, and leafwork; barkwork, bastwork, skinwork, 
and spathework; loomless weaving under many names; coiling in 
great varieties; besides winding, lacing, plaiting, braiding, netting, 
knotwork, and joinerwork, in bewildering technic. These for the 
purposes of proper classification should be examined carefully and 
described in unmistakable terms, which may be employed in a com- 
parative study of the Abbott specimens with others from neighboring 
peoples and from the world at large. While many of the processes 
have a general resemblance in the two hemispheres, the special prob- 
lems are quite different. The American woman in each piece of 
work follows one general plan throughout. To borrow a word from 
natural history, her work is not so highly organized, although the 
manipulation is quite as skilful. 

In the American examples, bottoms and borders are indeed some- 
what varied. The Pomo woman does know several ways of starting 
her work, and she gets at it sooner and more gracefully. The Thnkit 
weaver is a genius in borders, and yet her materials restrict her in 
her motifs.*. The Abbott baskets, made of rattan, bamboo, and other 
woody substances, have the foot, if present, made in all sorts of 
ways—a part of the bottom and separate from it. The bottom in 
such a basket is conspicuously distinct from the body, has not the 
same outline, and is definitely bounded. The outline of the body is 
round, or at least curved. When the active textile elements of the 
bottom pass up to the warp, or passive part of the body, the technic 
changes and also the name. With the softer elements, the same 
holds true. The Malaysian has greater variety. The checkers, twills, 
rhomboid, hexagon, and octagon work greatly excel the American in 
their development and elaboration. 

Among the special peoples visited by Doctor Abbott in making the 
collections here described are the following: 

Andamanese. (See Mincopi.) 

Battaks: Natives of Sumatra. 

Chowpal: Negritos of Trong, Lower Siam. 

Dyaks: Various Malay tribes of Borneo. 

Enganese: Of Engano Island, west of Sumatra. 
Jakuns: Of Rumpin River, Pahang, Malay Peninsula. 





*See G. T. Emmons, The Basketry of the Tlinkit. Mem. Amer, Mus, Nat. 
Hist., New York, 1908, III, Pt. 2. 
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Malays: General brown people, in many subdivisions, ethnic and 
cultural. . 

Mincopi: Aborigines of Andaman Islands. 

Niasese: Of Nias Island, west of Sumatra. 

Nicobarese. (See Shompeng.) 

Sakais: On the Malay Peninsula. 

Sellungs: In Mergui Archipelago, west of Malay Peninsula. 

Semangs: An aboriginal people of Malacca Peninsula. 

Shompeng: Aborigines of the Nicobar Islands. 


VOCABULARY. 


Abbreviations—If they are to be used, the following rules are 
suggested: In bibliography, those adopted for the International 
Catalogue would be the best. For special basketry expedients the 
letter a may stand for an indefinite number, as in the sentence, “ At 
the upsett, about the carrying band, and on the borders of burden 
baskets, a rows of close work are added for additional strength.” 

There would be no obscurity in putting ver., hor., dex., and sin. 
for vertical, horizontal, dextral, and sinistral, in describing the in- 
tricate technic of certain classes of basketwork. Also, in describing 
twilled work, the fractional formula may be employed, for example, 





2 dex 
a! . 
‘*under-two-over-one,” could be por hora— Sin would mean ‘‘ the 


horizontal splits all pass under the dextral and over the sinistral 
splits.” Care should be taken to explain what is meant by an ab- 
breviation and to have it signify always the same idea. 

Dr. J. Lehmann reduces the whole nomenclature of loomless textiles 
(Geflechtsarten) to formule, in which Roman and Arabic numerals, 
capitals, and lower-case type, and Greek letters are employed to show 
at a glance the most intricate textures. 

Added parts—Include all attachments for adapting baskets to 
their specialties. The betel basket will have pockets for the different 
substances; at the bottom of the bolo basket will be a block of spongy 
wood to receive the point; the bird cage, the fish basket, the protector 
for hot food, will all be fitted for their several functions. 

Ambong.—General Malay name for a carrying or burden basket. 

Aw/l—The Malaysian basket-makers practice something like sew- 
ing and make hundreds of fine holes for the rattan filaments that do 
the work of thread. The holes are made with piercers (see Pierced 
work), but as the effect is produced by a thrust, with revolutions, the 
instruments will be described and illustrated under Drill. (See 
Plate IV.) 

Backpad.—A smooth piece of spathe or bark sewed on the side of 
a burden basket that is worn against the naked back of the carrier. 
Though this type of basket has rounded body, the squared foot and 
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framework and the fixed backpad make it proper to speak of sides. 
(See Plate ITT.) 

Bajus.—In Nias, jackets made of bark cloth, which see. 

Bamboo skin—The outer skin of young bamboo stems, when 
peeled off and properly cured, is used like spathe and bast for making 
hats and for other smooth textures. 

Bamboo work.—To the natives of Malaysia, bamboo stems serve 
the double use of receptacles and as the basis and material for much 
basketry technic. Bamboo is the common name for the large tree-like 
grasses belonging to the genus Bambusa, of which more than thirty 
species are known. Some send up canes from their rhizomes 50 to 60 
feet high in a single season. In others, one of the hollow internodes 
may reach a foot in diameter and more than 3 feet in length. The 
bamboo canes are employed for no end of uses in Malaysia, both 
whole and split. Masts, sails, mats, roofs, walls, floors, furniture, and 
the finest baskets are made from stems, leaves, and finely-shredded 
outer skin. 

Bark cloth—mThe bast, or inner bark, of Ficus bicuspis and other 
exogens is beaten into tapa, narrow strips of which form the harness 
for attaching the burden basket to the body of the carrier. 

Barkwork.—The various uses of bark in the basket-making art— 
outer bark and inner bark of exogens, both natural and textilized. 
The large bracts of leaves and spathes of flowers and the green skin 
of bamboo stems do most excellent service in the making and fitting 
of receptacles. (See Zapa.) These substances are rounded with the 
grain as they grew on the plant or across the grain and wrapped 
about a mold. They are cut into large pieces. to be made into hats or 
into strips to be woven. (See Plate I.) 

Basketwork.—The basket, in Malaysia as elsewhere, is a receptacle 
and a vehicle. The myriad utensils there performing these functions 
go by the general name of basketry. The numberless varieties of 
loomless handicrafts in flexile materials to be found in and on bas- 
kets may be grouped under the word “ basketwork.” These same 
processes in other associations may bear different names. In mate- 
rials, Malaysian peoples would have barkwork, canework, leafwork, 
rootwork, spathework, and stemwork. Or, if necessary, one could 
speak of bamboo work, “ ejoo ” work (meaning the long, black, tough 
hairs on the wine palm), palm-leaf work, pandanus work, rattan 
work, and as many more kinds as there might be substances fur- 
nishing the chief material. 

In all these operations there is the attempt to produce a utensil or 
to imitate its processes on or in something else. Looked at from the 
naturalist’s point of view, all the things here in mind have structures 
and functions, and may be studied as specimens for scientific investi- 
gation. In structure, the objects are made of flexile, or flexible mate- 
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rials, into this, that, or the other; but one characteristic remains—the 

material is pliant and pliable and is used by bending it into place. 
Another step in the structural history of textiles before reaching 

the functional stage, may be called the * technic,” under which the 


material becomes a knot, a braid, a chain, a twine, a weft, a coil, a- 


all done by hand, without loom or other substitute for hand- 
work, and all assembled as contributors in that intricate composition 
ralled basketwork. 

Under function, two things come to pass: The true basketwork 
multiplies its offices and becomes walls, floor, matting, and roof for 
the house: hat, shoe, garment, and adornment for the body; covering 
and offering for the dead; the minister of industries and decorative 
arts, where it is no longer receptacle nor vehicle. (See Uses.) 

It is in this broad acceptation that the word basketwork is here 
used. Whatever processes have been absorbed by the basket-maker 
will be taken into consideration, no matter if they be employed else- 
where. Indeed, some of the prettiest examples of basketwork are to 
be found on shields, shafts of spears, hilts of edged weapons, and in 
personal ornaments. They also furnish motives for the carver and 
painter. 

The term “ Malaysian basketwork ” will be made comprehensive 
enough to cover all textile work that is loomless. As one example 
among many, the bamboo stem is not basketwork, but (1) its joints 
are made into receptacles and vehicles; (2) basketwork will be put 
on them before they can be useful; and (3) the tough and flexible 
and beautiful outer surface renders a wide range of textile services. 
The same may be said of the pandanus and other leaves, which lend 
themselves to basketry, so everything made of them may be studied 
in basketwork. 

Marsden (p. 55) says that baskets, “ bronong baccole,” are a con- 
siderable part of the furniture of a Sumatran house and the number is 
the token of the owner’s wealth. In them his harvests of rice or 
pepper are gathered and brought home. They are made of slices of 
bamboo connected by means of split rattans, and are carried chiefly 
by the women, on the back, supported by a string or band across the 
forehead. 

Bastwork.—(See Barkwork.) 

Beading—Ribbon-like strips of pretty material run into open 
basketwork, for decoration. 

Bejuco.—Also Behuco. (See Calamus.) 

Belaying—The process thus named by sailors is used by the Abbott 
peoples as an ornamental knotwork on the borders of baskets, which 
seems to be the original meaning of overlaying. The Dyak basket- 
makers tuck the moving part under the passive parts in passing and 


lacing 
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make a kind of false braid or knotwork. (See also Pigure-of-8 
work.) Captain Tozier calls it “ overhand-knot in single strand.” 

Betel basket——One of the forms of basketry on which the Malay- 
sian craftswoman expends her utmost skill. Betel is chewed uni- 
versally after the manner of tobacco. The quid is made up of betel 
nut, pepper leaf, and dry slaked lime. Marsden says (p. 74) that 
the “ penang,” or betel-nut tree, is in growth and appearance not 
unlike the cocoanut. The betel is the astringent seed of this palm 
(Areca catechu), about as large as a nutmeg. Large plantations are 
made of the “ siri” (Piper betel), a creeping plant, whose leaf, of a 
strong aromatic flavor, they wrap about the nut, dip in powdered 
lime, and put into the mouth. The basket for holding all these and 
the utensils that belong with them is quite an exquisite affair, hung 
to the belt. (See figs. 31, 32.) 

Bird Cage.—See Technic. 

Body.—The part of a basket above the bottom, for which all other 
parts exist and to which they are attached. The materials, shapes, 
structural parts and their relations, technics, attachments, and decora- 
tions demand the closest study, inasmuch as they furnish the best 
means for classification. Okey speaks of the body as “sides.” This 
is quite proper in Malaysia, since a large proportion of: the baskets 
are attached to the person and have back and front and sides differ- 
entiated. Especial notice should be taken of the relations which 
added parts bear to the body. In some examples they are worked in 
when the body is forming; in others they are added afterwards. (See 
Carrying basket, Cover, Framework, Ornamentation, Rim, Technic, 
Upsett, Warp, Weaving, Weft.) 

Cat. No. 221534, U.S.N.M., Plate II, is a burden basket from Siaba 
Bay, Nias Island, west of Sumatra, illustrating in an excellent man- 
ner the diversified technic that may be connected with it. 

1. The body is a cylinder of rattan in three forms and woven in 
three directions. The horizontal elements are thin hoops; the right 
obliques are slender splits latticed on the hoops half an inch apart 
and slightly inclined; the left obliques are the active uniting elements, 
being also slender splits, going inside the hoops and outside the right 
obliques, lying flat against the former and making a twist or curl 
around the latter each time one is passed. The lower portion of the 
body is in quite open work, but above the strengthening hoop the 
technic is as close as possible. 

2. The attachments and accessory technics to the body of this speci- 
men are many. (a) The foot is a hoop, whose overlapping ends are 
joined by wrapping and which is held on by a sewing in long stitches. 
(6) The framework consists of uprights of rattan splits doubled 
over the hoop of the carrying zone, lashed to the body and to the 
bottom by a series of Malay knotwork. 
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3. Carrying parts are the stout hoop on the body a few inches 
from the top, answering to a hoop on the inside, for backing, and all 
held to the body technic by a series of knots. On the two uprights 
that limit the back of the body are knotted loops, or grommets, for 
the carrying band of soft bark cloth. 

4. Borderwork will always be a chief point of interest. In this 
example it consists of two half hoops of rattan fitted against the 
upper rim of the body, a thin piece of rattan laid over the joint, and 
all neatly bound with two sets of knots close together, their connect- 
ing splits prettily interwoven. In other examples three or more sets 
of knots produce broad bands of ornamental work by their inter- 
weaving. 












POSE 
BELEN 


Press CLS 





1G. 1.—CLOSE, OBLIQUE CHECKERWORK WITH INWOVEN BORDER, SHOWING FINISHED BASKET 
AND DETAIL OF BORDER. 


Borderwork.—lTf the upper margin of the body technic in a basket 
be called “rim,” borderwork will apply to that great variety of treat- 
ment bestowed by Malaysian basket-makers upon the margin, or 
rim. Some of the American Indian women were not far behind them.¢ 
Tt is the part receiving the most scrupulous care on account of strain 
and stress, but it offered to decorative motives their best oppor- 
tunities. Here will be found braidwork, coiledwork, hoopwork, 
knotwork, and twinedwork. AI! at once the basket-maker is thinking 
how best to fasten off body technic at the rim; what technic shall 
the distinctive borderwork receive. Here terminates also the frame- 
work, here rests the cover, and how shall they all be harmonized. 
Practically, borders are checker, double-hoop, two-hoop, thin hoop, 
sloping shoulder, wrapped, moused, interlocking helical, and inwoven. 





« See Emmons, Mem. Amer. Mus. Nat. Hist., New York, 1903, III, Pt. 2. 
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Cat. No. 2382672, U.S.N.M. (fig. 1.), is an example of oblique 
checkerwork in pandanus leaf, and the accompanying drawings 
show the detail of bending downward and tuck-in at the border. 


The basket-maker has achieved two 
good results; she has given a 
neat and safe finish and, by turn- 
ing checker into % twill, adds the 
ornamental feature of variety. 
There is no end of the ways in 
which the Malaysian basket-makers 
do their tucked borders. (See also 
Plates I, XVII, and figs. 2-6. 

Cat. No. 244280, U.S.N.M. (fig. 
2), shows an example of figure- 
of-8 borderwork on plain checker 
or in wicker. The _ borderwork 
movement of each split is seen in 
the upper drawing (a). The result 
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Fic. 2.—FIGURE-OF-8 BORDERWORK. 


of using two splits of different colors is given in front (>) and 


back (¢) view in the drawings. 


Cat. No. 221538, U.S.N.M. (fig. 3), illustrates borderwork in which 
are combined a pretty braided effect on the upper margin with loops 





Fic. 3.—LOOPED AND BRAIDED BORDERWORKE. 


deep enough to take in several rows of body technic. This is often 
necessary not only for strength, but to cover up stiff, unsightly ends 
ever obtruding themselves in the bamboo and rattan country. 
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Cat. No. 232630, U.S.N.M. (fig. 4), is borderwork in which a row 
of stiff warps are turned down between two half hoops of rattan, 
the whole bound together by two series of Malay knotwork and the 
ugly gap between 
the hoops covered 
by three rows 
of wrapped weft 
done in the tops 
of the turns in 
the Malay knots. 
The upper draw- 
ing (a) shows 
side view of the 


warps, hoops, 


Fic. 4.—BORDERWORK CONCEALING ROUGH ENDS WITH HOOPS knot series, and 
AND KNOTWORK. 





the covering of 
the space between hoops. The lower (4) gives a top view of the 
three wrapped wefts so interlaced as to produce a three-strand braid 
effect on the upper 
turns of the knots. 

Cat. Nos. 221510, 
991528, and 221513, 
Wei SeeNe Mia are 
brought together 
(fig. 5) to show the 
procedure from a 
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simple turn in bor- 
der to more com- 
plex forms without 
recourse to knot- 
work of any kind. 
Tt is wickerwork on 
warps in pairs. The 
borderwork in the 
upper drawing 
shows the bending 
down of one of 
each pair to the 
nght, the other to 
the left, skipping 
the neighboring 
pair in each case and thrusting the ends into the wickerwork two 
warps away. 

In the middle drawing this border serves as the basis of twined 
work among the bends of the warps, the separate elements of the 
twine being stems in pairs. 
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In the lower drawing it is braidwork among the bends and the 
stems are in twos and fours. 

Cat. No. 221516, U.S.N.M., gives a border in braidwork without 
knotwork (fig. 6), in which three stems of rattan braid together in 
pairs, ab, ac, bc, over the bends of warps. Such combinations are 
found on ornamental baskets in wickerwork. 

Bottomwork.—Malaysian basketry, though it varies greatly, finds 
its prime motive in the bottomwork, especially the burden baskets, 
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Fic. 6.—RATTAN STEMS BRAIDED IN PAIRS OVER BENT-DOWN WARPS. 


with their square footing and framework for cylindrical and conical 
bodies. A deal of bottomwork is simplest checker or twilled work 
in what will be the stakes, the warp, the active elements in forming 
the body. Added to these will be the stiffening parts, the footing, 
the knotting, the sewing, and the staying parts, or accessories. The 
following varieties are easily distinguished: 

1. Bottom and body in one indistinguishable. 

2. Bottom in similar technic, much plainer. 

3. Bottom elements all warps of sides. 
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4. Bottom bounded by upsett in different technic. 
5. Bottom with foot. 

6. Bottom separate and set in. 

7. Bottom entirely movable. 


Cat. No. 232636, U.S.N.M., is a type of bottom seen in a great num- 


ber of Malaysian baskets (fig. 7). It consists of two series of thin 
splits latticed at right angles in their middles. They are held securely 
in place by a double row of boustrophic twinedwork forming the 
upsett, and also braced by single rows of twining crossed diagonally. 
The splits are then all bent up at right angles to become the warps 


of the body, which 

\ is buil by vari- 
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side by side are 
bent and laid on 
and under one an- 
other so that each 
stem will cross 
| RS one from another 

RY group, all in place 
\ resembling curved 
\ spokes of an iron 
wheel. In this po- 
sition they are held 
together in pairs by two rows of wrapping about alternate crossings. 
Adjacent stems are then brought together in pairs and fastened with 
another double row of wrapping. Just outside of this ‘the regular 
wickerwork begins, forming the upsett. The pairs of stems continue 
as warp up to the rim. 

Boustrophic.—Appled to twined or other technic that does not 
pass round and round spirally, but back and forth dextrally and 
sinistrally. 

Braidwork.—Narrow fabric, in which three or more elements are 
interwoven, but there is no distinction between passive and active 
parts; all are pliant and active. The Malaysian women are wonder- 
fully adept in making and applying it. Braidwork may be flat, like 
sennit, or round, or square. Braiding may be a part of general 
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Vig. 7.—LATTICH BOTTOM, WITH TWINED UPSETT IN BOUSTROPH. 
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technic, as in borders, or ready-made sennit or other braid may be 
an element in different kinds of weaving. (See figs. 9, 10, 11, 12.) 

Brooms.—Made from fiber of coco palm by basket-making pro- 
cesses. 

Bumban batu (“bemban,” Skeat).—A large tough reed of dark 
color, growing on the hills of West Borneo. Used much in basket- 
making. 

Burden basket.—<X car- 
rying basket for heavy 
loads. Usually support- 
ed on the body by means 
of a bark cloth band over , 
the shoulders, like a knap 
sack. Sometimes the 
band goes across the 
breast and occasionally 
across the forehead. The 
burden baskets are the 
acme of the maker’s art. 

Calamus.—A genus of 
palms having over 80 
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species, in Asia, some 1n 
Australia and Africa. 
Slender, solid stems, 
sometimes 1 to 2 inches 
in diameter, growing to 
great lengths, clambering 
among the branches of 
trees by means of the 
hooked prickles on the 
stalks of their pinnate 
leaves. C. rotang, CU. ru- 
dentum, C. verus, C. vim- 
imalis,and probably other 
Indian and Malaysian 
species are the source of 
the largely imported rat- 
tan canes used for the 
seats of chairs, and in 


Fic. 8.—BorroM OF GLOBULAR WICKER BASKET. 


their native countries for cables and a variety of other purposes. 
CO. montanus is twisted into suspension bridges over the river Sikkim. 
C. scipionum is the thicker Malacca cane, imported from Singapore for 
walking sticks, and (. australis is the Loya cane, from Australia. 

In the Abbott collections its versatility seems to have no limit. A 
basket with no rattan in its make-up is a rarity. Hoopwork, footing, 
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framework, borders, knotwork, and body technic are dependent on it. 


Its tough, glossy surface is split into delicate filaments to serve as- 


thread for sewing borders, into active elements in weaving, like the 
“cane” for chair seats, and the carrying parts of baskets. From 
the study of Malaysian textiles, rattan will never be absent. 
Carrying basket.—A name borne 
by a multitude of basket forms in 
Malaysia. Owing to the hot cli- 
mate little clothing is worn, so 
special provision must be made 
for everything that is borne 
about—from the siri quid to the 


Fic. 9.—BRAIDWORK IN CARRYING ZONE OF heaviest burden—including food 
BURDEN BASKET. : 





and drink, clothing, implements, 
weapons, and articles of commerce. For these, the burden basket 
must have capacity, strength, carrying parts, comfort, and resting 
parts. Maxima and minima—the greatest strength and room with 
the least weight— 
seem to have been 
worked out: by 4 
these primitiveen- gus 
gineers. The abun- 
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of a support where 
it is immediately 
needed, and pro 
tection of the 
naked body could not be better looked after. Besides all the technic 
of ordinary baskets, there must be shoulder, head, and breast bands, 
backpads, framework, footing, strengthening parts, and stays. In 
weaving the body 
of the burden bas- 
ket the woman 
has this fact of 
carrying in mind. 
A few inches be- 
low the border she 
makes the technic stronger on both sides of the space where the car- 
rying band and strengthening parts go around. A wale of stouter 
material is inserted, the courses are forced closer together, more 





I'ig. 11.—FOUR-STRAND BRAID IN CARRYING ZONE. 


strands are added in the technic, and half hoops with proper backing 
are knotted on. Inthis glossary the space thus guarded and strength- 
‘arrying zone” and the structural parts 
added, with the burden function in mind as the “ carrying parts.” 


oe 


ened is spoken of as the 
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Fig. 11, from Cat. No. 244267, U.S. N. M., shows the common open- 
work of a rattan basket and the insertion in the carrying zone of four 
rows of twined weaving in twilled, boustrophic technic. 

Fig. 13, from Cat. No. 232630, U.S.N.M., illustrates the strength- 
ening of the carrying zone by hoops fastened on with cross-wrapping 
single knots. Above and below the hoops two rows of half hitches 
over alternate warps are intertwined. 

Figs. 9-12 (Cat. Nos. 244984, 244967, 244986, U.S.N.M.), illus- 
trate the ingenious 
ways in which the 
strengthening tech- 
nic in the carry- 
ing zone may, when 





new duties demand, Fic. 12.—BRaAiDs IN TWO COLORS IN CARRYING ZONE. 
be braided away 
from the texture to form handles or to become loops about the carry- 


ing bands. In fig. 10 there are two rows of 3-strand braid which form 
ee loops. In fig. 11 is a compact single 4-strand braid. In fig. 12 
there are two rows of 4-strand braid. All of these are designed to 
function in the same way. 

Plate III represents a six-sided carrying basket (Cat. No. 221504, 
U.S.N.M.) from Pagi Islands, Mentawi Group, west of Sumatra. It 
shows the smooth pad of bast for the carrier’s naked back; the head- 
band of soft bark for supporting the load; the zone of strong, double 
hoopwork, to strengthen the basket at its point of greatest strain. In 
other baskets there 
is a great diversity 


ae Se 5) Vy of expedients to ac- 
Mt ee xO complish this end. 
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passes from the 
Fie, 18.—CARRYING ZONE STRENGTHENED BY HOOPWORK. 





rarrying loops to 
be knotted under 
the bottom, that strain being relieved by the six uprights bounding 
the sides and brought together to form the foot. This is a fine speci- 
men of hexagon weave and of a hoopwork border. 

Carrying parts, carrying zone.—(See Carrying basket.) 

Chainwork.—A technic in a single element, resembling chain 
stitching in needlework. It finds its nearest relative with wrapped 
weaving. 

Check.—Where two elements cross each other. (See also Decussa- 
tion.) 
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Checkerwork.—Basketwork in which the crossing elements are 
equally flexible and the checks are rectangular. It may be open or 
close, vertical, or oblique. (See figs. 1, 7, 14, 16.) 

Fig. 14, from Rumpin River, Pahang (Cat. No. 219966, U.S.N.M.), 
and Plate I make plain what is meant by the term “ close checker- 
work,” both in upright and oblique technic. The only difference 
between them and open checkerwork is in spacing and not in method. 
In the Malaysian area the basket-makers produce all sorts of fanciful 
shapes in checker by folding back the strips. 

Chevron.—V-shape technic in which two or more colored lines meet 
at an angle. (Compare //erringbone and Zigzag.) 

Chinking—Soft materials between hard stems and soft technic. 
Seen in the bottoms and upsetting of many Abbott baskets, to protect 
delicate work. 





Fic 14.—UPprIGUT (@) AND OBLIQUE (0b) CHECKERWORK. 


Olassification.—(See Structural parts and Technic.) The parts of 
basketwork in Malaysia are so numerous and varied, their technical 
processes so diversified and associated, and the uses of the products 
are so multiplied, that classification is difficult for the whole fabric. 
A division by materials, function, bottom, body, framework, carry- 
ing parts, decoration, or technical processes must end there. A bark 
gutta tub will be a regular museum of added knotwork and a paddy 
basket a wonderful study in braiding. 

Coiled basketry.—Basketwork in which a foundation of hard or 
soft material, arranged in a flat, cylindrical, or conic spiral, is held 
together by means of over-and-over sewing or wrapping. In the 
Abbott collections, owing to the abundance and fitness of rattan, the 
single-rod foundation is far the most common kind, and beautiful 
examples are seen. The fineness of close coiling depends on the 
number of turns to the inch. 
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Fig. 15 (Cat. No. 216279, U.S.N.M.) illustrates the most popular 
method of coiled work in Malaysian basketry. The rattan and its 
allies are so abundant and so well adapted that there is no need 
of the many kinds of coiled work seen in America. The upper draw- 
ing (a) shows a portion of a coiled basket near the rim; the middle 
drawing (0) is a diagram of the technic; the lower figure (c) ex- 
plains the beginning at the bottom. It is the single-rod coil through- 
out and the border is finished off with a single split wound on the 
rim between the turns of the active part. 

Color.—Malaysian basketry does not abound in bright colors. 
Living on the shady side of the forests, the women’s textile work is 
not brilliant. Beautiful effects come from different woods, from 
aging, from native dyes, and from trade colors. It may be also that 
the motives for color are lacking. (See Jernung.) 








Ss 





Fig. 15.—COILED BASKET, SINGLE-ROD FOUNDATION, SPIRAL BOTTOM. 


Cover.—That part of the basket which closes the receptacle. What 
might be termed coverwork is here in mind, and the crude, primitive 
ways of building up a shoulder and fitting the cap are interesting. 
(See Plates I, V, VI, XII, XIV.) 

Crossed warp.—Two sets of passive parts cross each other at an 
angle, as in hexagonal technic. They may be latticed or intertwined. 
Examples will show. 

Curlwork.—Especially in pandanus leafwork, the overlying strips 
are curled, to produce relief effects. (See fig. 16, and Plate IT.) 

Cycloidwork.—One or more stems bent round and round by ecy- 
cloidal movement. The separate turns may be free or interlocked. 
Used in decorative foots, borders, covers, etc. (See fig. 33, and Plate 
XIV.) 


Decoration.—(See Ornamentation.) 
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Decussation.—Crossing of warps at an acute angle. (See Check.) 

Design.—F igure or pattern in the ornamentation of basketry. 
Not to be confounded with symbol. 

Dextral—Appled to the elements of basketwork that lean toward 
the right. (See Horizontal, Sinistral, and Vertical.) Common in 
Malaysian basketry. 

Diagonalwork.—Passing the active elements over two or more 
warps, but not the same in adjoining rows. (See 7'willedwork.) 

Diaper.—A surface decoration produced by the technic showing a 
pattern by the crossing of the elements. The refinement of twilled- 
work. 

Drill_—F or the delicate sewing which is seen most abundantly on 
the borders of carrying baskets, the very fine holes are made through 
bamboo, rattan, and other 
hard materials with long 

pointed drills made from 
‘4A old files. The point of the 

vil] —= | drill is drawn out almost 
needle-lhke, while the an- 
gular form of body is pre- 
served. Plate IV shows a 
few varieties and_ also 
blunt prickers in monkey 
bone and in iron. (See 
Pricker.) 

On the top row of 
Plate IV are basket- 
makers’ drills, or awls 
(Cat. Nos. 249051-249054, 
U.SANEM.);,-=-simbal2 ior 
the Dyaks of Bayu and 
Gray, Sempang River, West Borneo. In sewing the borders, footings, 
and other parts of baskets with finely split rattan, holes must be drilled 
through hoops and other woodwork. The “ simbal” is just the tool, 
not a needle nor an awl precisely, but a very fine drill, the blade made 
of an old file usually, and quadrilateral to the very tip. 

On the lower part of Plate IV are the so-called prickers (Cat. Nos. 
249049, 249050, U.S.N.M.), “pemudat,” of the Dyaks of Bayu, 
Sempang River, West Borneo. The first specimen is made of iron; 
the latter of orang bone. This implement is used to pass between 
the elements of a finished texture, in order to open the way for weav- 
ing backward or overlaying as in the “mad weave.” 

Plate V shows an elegant old piece of twilled basketwork (Cat. No. 
249413, U.S.N.M.) from Dyaks of Gray, West Borneo, introduced 
here to illustrate the use of the fine drills, but possessing many note- 
worthy characters. Among them especial attention is called to the 





Fic. 16.—CURLED WORK IN PANDANUS LEAF. 
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arabesque ornament in red diaper twill all over the body and the 
cover; the “ hook-and-eye ” work, the broad shoulder, the fine sewing, 
and the neat hoopwork at the border; and the same processes in the 
margin of the cover. 

Ejoo.—A fiber compassing the stems of the kabun palm in Sumatra 
and seemingly bound on by thicker fiber or twigs, of which the Ma- 
lays make pens for writing. It resembles coarse black horsehair and 
is used, among other purposes, for making ropes and mixing with 
mortar. (Marsden, p. 77.) 

Embroidery.—Textile ornament added to the surface after the 
basket technic is finished. Usually it is false embroidery, which ap- 
pears to have been added, but is really done with the weaving. 

Ends.—On the rim of a basket the fastening of the ends of technic 
elements receives a vast deal of attention. They are cut off flush, 
merely turned back and inwoven, or, to give finish, change the 
technic altogether: It is a part that must never be overlooked. (See 
also Borderwork and Rim.) 

Fagoting—Same as hemstitching, or the gathering two or more 
warp threads into a bundle by wrapping. 

False braid —An appearance of braidwork very common in basket- 
work, made with a single strand or split, in what is called ball stitch, 
or racking seizing. (See Seizing.) 

False embroidery—An appearance given in basket-making by 
wrapping the strands that show on the outside of the structure with 
colored material. 

Fiber—Any flexible substance composed of filaments. Malaysia 
abounds in such material of the best quality. 

Figqure-of-8.—One of the technic movements in Malaysian basket- 
work by which the active element, either as principal or as bond, 
resembles at each bout the figure 8. In uniting coiledwork it may 
be clear, hitched above, hitched below, or twisted. 

Filament.—Any delicate fiber used in basketwork. The sewing on 
the borders of Dyak burden baskets is done with filaments of rattan. 

Fire fan—The Nicobarese produce fans for fire-making from the 
sheathing petioles of palm trees. (Kloss, Andamans and Nicobars, 
p. 48.) 

Flat spiral—The form of coiled work seen in basket covers, wherein 
the result is a flat surface. 

Folding—tIn pandanus and other soft leafwork the Malaysian 
basket-makers produce ornamental effects on the surface by folding 
back the strips or by curling the edges, making the checks stand up. 

Fig. 16 (Cat. No. 219975, U.S.N.M.) is a good example of what, 
for a better term, is here called “ folding,” and sometimes * curling ” 
or “twisting.” In pandanus leafwork it is often desirable to have 
the inside and the outside of a basket both smooth; then the strips 
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are doubled, just as they are in the basketwork of our southern 
Indians. In such baskets, for pretty effects, the Malaysian women, 
at the proper intervals fold back the active pandanus strips lke a 
coat collar. In some examples of the mad weave (Plate XII) the pat- 
terns are quite intricate. (See Curlwork and Twistwork.) 
Foot.—The part of a basket for resting on the ground. The foot 
may be, as in the baskets of commerce, a part of the body technic or 
something quite different. In the latter case it is usually hoopwork, 
angular or rounded. It is really interesting to note how the makers 
have struggled with this problem of footings. They are in rattan, 
bamboo, or hardwood. The rattan stem is soft inside and tough as 
leather on the out- 
side; You: “have 
merely to cut out a 


stem at the proper 
place and the thing 
is done. (See Plates 
Peake) 
Form.—This has 
reference to the 
outer shape of the 
finished basket or 
other product of 
basketwork. The 
clear and _ ready 
comprehension — of 
the reader is the 
safest guide for 
giving names to 
forms in basketry. 





Fic. 17.—METHODS OF FORMING HANDLES. The Malaysian 

women excel in 

both the practical and ornamental forms of their baskets. Economy 
has been worked out especially in the shapes of the burden baskets. 

Framework.—Malaysian baskets are often made of such thin ma- 
terials that additional support has to be given by framework. This 
consists of foot, uprights, and borderwork, which will be separately 
described. An interesting fact in the study of the division of labor 
is that the soft, textile parts of the basket are said to be made by 
women; the framework falls to the men. 

Plate VI shows a basket from the Dyaks, West Borneo, which may 
be called a perfect specimen (Cat. No. 249407, U.S.N.M.) of Malay- 
sian basket, on account of the framework and its relations with other 
parts. If it were removed it is doubtful whether the basket would 


miter and bend the ~ 
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stand alone. Its capacity is almost that of half a flour barrel. Every- 
where proportion and beauty are united with strength and utility. 

Frap.—tTo bind parts of a basket together, in order to strenethen 
the structure. 

Furcated.—Said of the elements of basketry that are intentionally 
and symmetrically split a part of their length. The rattan lends it- 
self willingly to such treatment. 

Fyke.—aAn ever-set, detaining trap; a cage-pound for fish. (See 
Hugh M. Smith on The Fyke Nets, etc.) 

Grommet.—A ring of stem or split made by crossing it and then 
laying or twisting the long end round the ring three times and neatly 
tucking in the end. 

Handle.—Part of basket employed in [7 
carrying it in the hands. This is not NOONE 
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common. In going through the jungle A 
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poses. The basket 1s supported from 
the belt, the breast, the shoulders, or 
from the front of the head. Modern 
influences are creeping in and putting 


the hands are needed for other pur- 
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bails of rattan on some specimens. iY uae 
(See Carrying parts.) NINN e 
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a handle. Drawing « would be the a) 
coarsest form of loop for suspending a 
basket or guiding a carrying strap, the 
split being wrapped a few times back 
and forth and bound by half hitches. 
Meme neve ene a pOrder oOrionuan .up-,\ lle, 18-— PLAIN, HEXAGONAL. THCH- 
. . . . NIC AND BORDER. 

right, vertical, or horizontal. Drawings 
6 and © are similar, but more neatly finished. Drawing d is in imita- 
tion of borderwork of the coiled type, the split at the same time form- 
ing chainstitehwork for a handle. 

Helical coil—That form of coil that would result from wrapping 
a wire about a cylinder. This is the method of coiled basket building 
in America, but it is greatly modified in Malaysia, as will appear in 
description. 

Hemstitch Drawing warps together in groups of two or more and 
holding them by twined weaving. 

Hens’ nests.—Baskets, bag-shape and wide-meshed, for the hens to 
lay in, hang from the piles under Nicobarese houses. (Kloss, Anda- 
mans and Nicobars, p. 48.) 
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Herringbone.—Basketry technic in which chevron patterns are in 
parallel series. 

Hexagonal work.—Basketwork in which dextral, sinistral, and 
horizontal splits or strips of equal width and flexibility are so inter- 
twined as to produce hexagons in the checks. (See Plates HH Miayooe, 
figs. 18, 19, 20, and Lehmann, figs. 48, 53, 54, DD») 

Cat. No. 221524, U.S.N.M., is an excellent specimen of hexagonal 
work. (Plate VII.) The plate shows a burden crate reminding one 
impressively of the California Indian cradles. Noteworthy are (a) 
the light, strong framework and border of rattan half stems bound 
together over the rim of the weaving all around and having the gap 
on the margin covered with a thin split; (2) the rhomb and triangle 
work in the footing, 
produced by differ- 
ent technic of the 
three elements; (¢) 
the broad backing 
of bark: ~(@)= the 
strengthening of 
the carrying parts 
with additional half 
stems, and (e) the 
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versity of technical 

Fic. 19.—HEXAGONAL ELEMENTS IN PAIRS. process as compared 

with American bas- 

kets are well illustrated in this specimen. If the horizontal splits 

be removed the other elements are latticed, the dextrals being out- 

side. The horizontals bind all by passing outside of dextrals and 

inside of sinistrals. The obliques on the footing are not latticed, but 
closely woven, the horizontals crossing the intersections in pairs. 

Cat. No. 237121, U.S.N.M., explains the crossing of parts in hexa- 
gon weaving (fig. 19). In this example the textile elements are in 
pairs. The introduction of a hoop for a horizontal split and doubling 
the number of uprights produces oblong pentagons. 

Fig. 20, Cat. No. 221563, U.S.N.M., from an Abbott basket of Siaba 
Bay, Nias Island, illustrates another type of the hexagonal work, 
differing from Cat. No. 221524, Plate VII, in having the horizontals 
wide and thin hoops, while the obliques are slender splits. 

Hitched work.—Technie in which the process called hitching is 
used. The brown race are the masters of it. The Malay knot, which 
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takes the place of nails, screws, pegs, etc., in holding the parts to- 
gether, plays the whole gamut of uniting and decoration. (See A‘not.) 

Hook-and-eyework.—An ingenious method of uniting joints and 
fastening off ends in rattan, specially useful in making hoops and in 
fixing heavy borders. The rattan is whittled away, like the point of 
a quill pen, often many inches long, giving also a convenient shoulder. 
The thin point is drawn through a hole or about a border and caught 
down on the other side in the textile work. (See Plates II, III, V, 
VI, VIL) 

Hoopwork.—The part played by hoops of wood in Malaysian bas- 
ketwork is of great importance to the student of technology. In 
America it played a minor part with the Indians, but, on the other 
side of the Pacific, it entered into the bottom, body, stayings and 
strengthenings, footing, framework, carrying parts, and covers of 
baskets. Strictly speaking, a hoop is round, but, in this area, pre- 
cisely the same technic is so often employed on angular forms that 
one may be pardoned for speaking of triangular, quadrangular, 
hexagonal, and octagonal hoops. 
or of their incurved sides and 
pinched corners. 

Hoops in the Abbott basket- 
work are in the whole stems, 
shped stems, half stems, splits, 
strips of different thickness, in 
rattan or other tough elastic wood, 
as the exigencies demand. The 
joinings of the ends may be splic- 
ing of most kinds known to ae Fie, 20,—HEXAGONAL TECHNIC WITH WIDE 
chanics, though the hooked splice ee 
of common barrels does not ap- 
pear. But there are others quite to the manner born, such as hook-and- 
eye splice, knotted, sewed, and pegged splices. The figures and plates 
will show how ingenious these practical basket-makers have been in 
putting their hoops at the right places to strengthen the basket with- 
out greatly increasing the weight ; in combining angular bottoms with 
rounded bodies; in providing stable attachments for the loops, knot- 
work, strengthenings, and headbands of the carrying parts. 

Plate VIII shows several structural and technical characters (Cat. 
No. 221546, U.S.N.M.) of hoopwork and reveals a diversity in other 
forms of handiwork worth noticing, such as the square bottom be- 
coming the rounded body, the mixture of twined and wicker weaving, 
the strengthening of the texture at the carrying zone, the multiplica- 
tion of hoops about the border, the shaping, splicing, adjusting, drill- 
ing and attaching of hoops, the loops and adjustments of the carry- 
ing band. (See Joinerwork.) 

Horizontal.—Term applied to the level elements in hexagonal and 
other technic lying in three or more directions. 
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Hurdle—A very coarse form of basketwork in brush and cane 
fences, on land or in water, for hunting or fishing. 

Impacted.—Driven close together. Not common in Abbott baskets. 

Inset.—A structural part made separately and set into the struc- 
ture. The funnels of fish traps and the ends of cylindrical baskets are 
so treated. 

Interlacing.—The crossing and twining of parts. 

Interrupted coit—wW ork in which the active split is wrapped about 
the passive part for a space and then caught under the foundation 
below. Decorative figures are made in this manner. (See fig. 26.) 

Interstices.—Open spaces left in basketwork. 

Inweave.—To weave a pattern into the texture of a basket, to inter- 
weave, intertwine. Ends are bent down and inwoven. 

Jernung.—Red stain resembling lacquer, applied to Dyak baskets, 
sword-sheaths, blowgun-dart cases, etc., in West Borneo. It is made 
by boiling the fruit of a small species of rattan and smearing the 
jelly on the surface, where it dries with a smooth finish. 

Joinerwork.—That portion of basketwork which deals with solid 
wood and is done with tools. Usually wrought by men. It includes 
making hoops, uprights, solid rims, covers, staying, and bracing. 
Miters, kerfs, carving, and whittling demand the joiner’s skill. The 
American craftswoman gives strength and rigidity to her texture in 
the weaving; but here lightness is most desirable and strength comes 
through wise jomerwork. In making joints with his somewhat in- 
tractable materials and most primitive tools the artisan is not able 
to conceal his work and leaves ugly gaps. To remedy this is the 
motive of much ingenious knotwork and braidwork. (See Plates I. 
LA, VANS VA exe) 

Kabun palm.—The wine palm of the coast. The black, hairlike 
fiber, “* ejoo,” is used for string on Banka Islands. 

/vain.—Cloth passed around the loins and between the legs. Worn 
by Indonesians of Malaysia and Malays. 

Kajang—Pandanus roof-mat. Every Malay boat and every Chi- 
nese sampan uses them. One of the most widely spread and useful 
things in Malaysia. 

Aawin.—Rotan kawin. A small, very flexible rattan, growing in 
the hills of West Borneo, of which one of the weaves in the trident 
spear heads, serapang, is done. 

Kerf.—A notch cut out of rattan or other stem so as to permit 
it to bend at an angle. In footing on burden baskets, the corners, 
made of rattan stem, have kerfed miters. The material is then bent 
to form triangles, rectangles, or polygons. 

Keyed lattice —Latticework in which the crossed passive parts 
are held in place by bending in and out between them stiff strips. 
(See Lehmann, figs. 65-68.) 
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Knives.—(See Tools.) 

Knotwork.—The structure, successions, and series of knots are of 
immense account to the student of Malaysian basketwork. In speak- 
ing of them the illustrations and names given under the word “ knot ” 
in the Standard Dictionary should be used. In some cases the native 








Fic. 21.—OVERHAND KNOT IN SINGLE STRAND. 


name would be desirable.t| The knots found on basketwork by Leh- 
mann are: Overhand, simple knot, m several variations; weaver’s 
knot, several positions; single bow knot; double bow knot; carrich 
bend; square knot; slip knot, Flemish bend; figure-of-S knot; and 
clove hitch. The two-round turn and two-half-hitch knot, extremely 
common in Malaysia, and _ here 
called Malay knot, or hitch, must 
be added. 

Knots may be named after their 
technic and after their functions. 
There are single knots of any kind 
or series of knots or knots in a 
single series; they may be in the 
texture or superadded; for use or 
for oramentation; in the middle 
of a strand, at the ends of a 
strand, the tying together of the 
two ends, or the joining of an end 
to a bend or middle; there are 
binding knots, sewing knots, slip 
knots, nooses, snares, trap knots, 
net knots. and covering knots to Fic. 22.—ORNAMENTAL KNOTWORK ON 
hide ugly splices, corners, rims, Sa 

and joints. Of the covering variety, the overhand knot in single 
strand, hiding the tops of the little posts at the margin of carrying 
baskets, deserves special notice. (See fig. 21.) 

Fig. 22 shows a species of knotwork, in single splits, seen on shields 
as well as baskets, to hold parts together and be ornamental. [our 





4 See Stokes, in Mem. Bernice Pauahi Bishop Museum, II, pp. 105-162. 
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holes are bored in the cover of the shield beside the frame, and the 
binding material is passed back and forth through them, crossing 
the frame piece diagonally on the outside, so as to form plain weay- 





ing (@ and 6). On the back, the binding passes horizontally (¢ 
and d). : 

Fig. 23, a (Cat. No. 221563, U.S.N.M.), illustrates how the single 
bowknot is often used in attaching the ends of the bark headband to 
the carrying parts of a burden basket; while 6, ¢, and d illustrate 
the appearance of the dou- 
ble half hitch on borders. 
In drawing e (Cat. No. 
291504,- U.S.N.M.) the 
loops in d are finished 
off by a single wrapping 
of the whole border with 
splits. 

Wig. 245 ‘a .( Cat. No: 


Fic. 24.—ROUND TURNS AND HALF HITCHES IN A ° 
A Oa NM ) 
WOODEN CRADLE. 221524, U.S.N.M. ’ Is 


Uf | 
Vp 


a 





made up of two round 

turns and two half hitches, as the knot appears in joining the parts 

of a wooden cradle, the active part working toward the right. In } 
the knot is dissected. 

Fig. 25, a, b, c, d (Cat. No. 221504, U.S.N.M.), illustrates’ the 

tying of far the most common knot in all Malaysia. Inasmuch as 
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industrial products Ghere are Roa uaden up jand ¢ are scarcely ever 
in the whole piece, and, moreover, since nails, screws, and rivets and 
the like are not suitable to bamboo and rattan, the importance of this 
particular knot will be realized. Only the free end is needed in tying 
it. Usually it is found in sets or series, and in some cases four or 
five sets are woven into intricate and decorative effects. The first 





Fic. 25.—Mabay KNOTS—THE MOST COMMON IN BASKETRY OF MALAYSIA. 


drawing (a) is the knot in the process of forming; in ( the parts are 
drawn together; in c all is made fast, and in d a vertical example is 
shown, the active end of the spht working downward. 

Fig. 26, a and d (Cat. No. 237089, U.S.N.M.) and 0 and ¢ (Cat. No 
237078, U.S.N.M.), illustrates a knotwork very common in the Abbott 





FIG. Pak SING KNOTS ON BORDERS. 


Malaysian baskets, especially on borders. It is in the nature of what 
the sailors call “ mousing,” and reminds one of the script lower case 
“#2? The process is susceptible of several varieties in the upright as 
well as in the horizontal portion of the knot. LLehmann’s figs. 38, 39, 
and 44, Plate I, present three of these. In the drawings here shown 
the knots belong in a series of border wrappings, every seventh one 
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becoming a single mousing. In the drawings of fig. 26, a is the mous- 
ing knot in forming; 0 is another form; ¢ shows the knot drawn 
tight, and d a section of the finished border of a basket in double 
lacing. (See Borderwork, Lacing, and Mousing.) 

Fig. 27 (Cat. No. 237063, U.S.N.M.), a and 0 give two varieties of 
quite similar knotwork uniting two parts of a shield and to give orna- 
ment. It is scarcely 
knotwork, since, if 
the passive parts 
were slipped out, 
the active part 
would no longer be 
tied. In the draw- 
ing a the active 
split passes (1) be- 
hind the upper 
frame piece and 
forward, (2) down- 
ward in front of 
both, (3) around 
behind the lower 
frame piece  left- 
ward of (2), move- 
ment (4) is across 
(2) rightward and 
backward to the starting point. In drawing } the movements of (1) 
and (2) are the same, but in (3) the active part is moved rightward 
and then leftward around to starting point. 





Fic. 27.—KNoTWORK ON MALAYSIAN SHIELDS. 





Fic. 28.—KNOTWORK AND BRAIDWORK UNITED, 


Fig. 28, a, 6, c are processes also on the shield (Cat. No. 237063, 
U.S.N.M.). The knotwork combines two movements, both half 
hitches, making pretty braid between. Drawing @ should be com- 
pared with the same letter in fig. 27. The moving split makes a half 
hitch over the upper, then beneath the under warp, and moves up- 
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ward to repeat the process. Drawing as is the 5 same over parallel 
warps and c is the same process over closely approaching warps. 

Fig. 21 is the overhand knot in single strand, seen in wrapping 
kite strings on their sticks and the belaying of ropes on vessels. ‘The 
simple form here shown will be seen in the slings that attach small 
bowlders to nets as weights. More complicated and ornate examples 
will be seen on the borders of burden baskets at the tops of the up- 
rights which are a part of the framework. 

Wipecusore The technic of both point and bobbin lace occurs in 
Eastern basketry. With a single element there may be two or more 
splits or stems moving side by side and these may at any moment 
become braidwork. The single-element type is found in cycloid 
work. 
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2 LACING IN ENGANO BASKETWORK. 


Lacing.—Coiled basketwork on the island of Engano imitates the 
technic often seen in the lining of hats throughout Malaysia. It is 
here called lacing, and may be single, as with one end of a shoe string, 
or double, as with both ends. In both cases the active part passes by 
a figure-of-8 movement. Fig. 29, a, b, c, d (Cat. Nos. 237079 and 

237103, U.S.N.M.), show the single lacing. Drawing a gives the va- 
riety in which the zigzag movements of the active splits in adjoining 
rows are parallel; drawing / is the same finished; drawing ¢ adds the 
vrapped border. In drawing d another variety of technic appears— 
the active split passes through the angles of the lacing below, the 
lacings from row to row interlocking at right angles. 

Fig. 30, a, b, c, d (Cat. Nos. 237084, 237112, and 231081, U.S.N.M.), 
shows the double lacing. Drawing a gives the process, } is close 
double lacing, ¢ is openwork with wrapped border, and d a closer 
example of the same. All of them give hexagonal effects in the 
meshes, the active parts going through the angles underneath. 
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Lattice —Basketry technic in which the parts cross, but do not 
interlace. They are held in place by further treatment. The dextral 
and sinistral elements in hexagonal weaving may be latticed or inter- 
laced. (See fig. 7.) Latticework may also be named from the ways of 
fastening it together, as twined lattice, wrapped lattice, ete. 

Lay.—To cover by wrapping or winding. The sailor lays a rope 
with yarn. The Malay basket-maker often lays a grommet loop, 
handle, or border neatly with fine splits. 

Leafwork.—Includes products made from the whole leaf or the 
spathe and those from pandanus and other long, textile leaves cut 
into strips. The former serve as handy improvised vessels; the lat- 
ter are wrought into endless varieties of form and technic. 
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Fic. 30.—DoUBLE LACING IN ENGANO BASKETWORK. 


















Plate XI (upper figure) is a basket (Cat. No. 211801, U.S.N.M.) of 
the Shompen tribe, Pulo Kunyi, west coast of Great Nicobar Island. 
It is 8 inches square and 6 inches high. 

A single long palm leaf is wrapped on itself three-fold, to form 
square sides. Two small vines are run in and out through the leaf 
to hold the parts together and to form handles. The ends, which are 
joined underneath, support a large deciduous leaf which serves for 
the bottom of the basket. This is a rude and most primitive form of 
receptacle. 

The lower figure on Plate XI is a boat-bailer (Cat. No. 176038, 
U.S.N.M.), from Trong, Lower Siam, made from a spathe, or leaf 
sheath, by folding the ends together, as in wrapping a bundle, and 
rolling up another part of the leaf to form a handle. The parts are 
joined together, as seen in the example, by sewing with a split of rat- 
tan. Height, 9 inches. See also Plates IX, X, and XIV. 
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Left oblique.-—Applied to textiles leaning toward the left hand 
from below upward. Seen in checker, twill, hexagon, octagon, and 
rhomb technic. Also called Sinistral. 

Lengkar banon buoy—Native name in Simalur of a basket for 
suspending a water vessel. (Cat. No. 216307, U.S.N.M.) 

Loomless.—Name adopted for textile processes not carried on in 
looms. It includes awlwork, bark- and bastwork, basketwork, braid- 
work, featherwork, hoopwork, knitting, knotwork, lacework, leaf- 
work, matwork, needlework, network, osierwork, quillwork, rattan- 
work, ropework, spathewosrk, splitwork, stringwork, and threadwork. 

The primitive hand, or loomless, textiles are at the foundation of 
artwork in several varieties, for example: Fingerwork, producing 
basketry and matting; stilettowork, producing embroidery; knot- 
work, producing Teena bobbinwork, producing pillow lace ; crochet- 
work, producing hook fabrics; needlework, producing sewing, em- 
broidery, and point lace; needles in sets, producing knitting; shut- 
tlework leads to weaving on the loomwork series. 

Luting—The Malaysians lute their carved wooden buckets with 
gutta when they become cracked. The Jakuns employ also the wax 
from the honey of the wild bee. 

Mad weave (Anyam gila).—<A technic in strips of pandanus leaf 
worked in pairs, in three directions, so as to present the appearance 
of rhomb, cubes, and six-pointed stars in different lights. The work 
begins at the center of the bottom, proceeds outward to the border 
and upward to the rim, where the strips are turned back and worked 
under to the place of starting by means of a dull bodkin, called a 
pricker. Plate XII shows the ‘bottom and the top of the mad weave— 
the rhomb decussations, the six-pointed stars, the cubic forms, the 
turning back at the borders for the double weave and figures made by 
curling are all shown. Some of the Sempang Malay mats appear to 
be thus woven; the prepared leaf strips are doubled over lengthwise 
and alternately inclose and go between the corresponding opposite 
double strip in the weave, instead of going first to one side and then 
the other—that is, in and out over the opposite strands. 

Manila hemp.—(See Poolay.) 

Mat.—A convenient name for basketwork not made into receptacles. 
From pandanus and like materials the Malaysian peoples make all 
sorts of things for household use. A mat acquires a multitude of 
names from its uses. (IXloss, Andamans and Nicobars, p. 48.) 

Materials—This term includes all the substances that enter into 
Malaysian basketwork in its most liberal acceptation—mineral, vege- 
tal, and animal; raw and prepared; native and commercial ; root, 
stem, and leaves; filaments, strips, splits, half stems; “cane pith,” 
spathes, and joints. 
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Miter. 
the proper places. More than that, though the people in their prim- 





itive state know not the use of the saw, still they manage to produce — 
angular parts, even from hard woods, and cover ugly joints with — 


knotwork. (See /verf.) 


Molding.—In the unfinished baskets sent by Doctor Abbott for 


study the body is being molded over a form. In the cylindrical pieces 
this may be a 
coul of bark or a 
round stick of 
wood to the out- 
side of which 
four sharp strips 
of bamboo are 
lashed for shap- 
ing the bottom 
and starting the 
round body. For 
two conical spec- 
imens from West 
Borneo the 
molds are old 
baskets with a 
number of bam- 
boo sticks lashed 
about them. 

Fig. 31. (Cat. 
No. 244347, U.S. 
N.M.) shows the 
method of set- 
ting up the mold 
and beginning 
the work on a 
small, pretty siri 
basket from 
Lower Sakaiam 
River, Borneo. 
The interior 
mold is a cylin- 
drical block of 
wood, not necessarily perfect in form, since outer wrappings will 
remedy defects. At what are to be the angles of the bottom, strips of 
bamboo are set, the pointed ends being downward, and leaf or bast is 
tied about the outside. Before the mold is applied, the bottom is 
woven in checker or twill, from fine strips, all of which turn up for 
warps. The upsett is the connection between the square base and the 

















FIG. 31.—PROCESS OF MAKING A BASKET OVER A WOODEN MOLD. 


To give angular forms to rattan hoops, they are kerfed at 
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eylindrical mold. The body may be then completed in any style of 
technic. 
Fig. 32. (Cat. No. 244354, U.S.N.M.) is a nearly completed siri 
basket in which the mold is based on a roll of very tough and rigid 
bark and the corners of the bottom are established on four strips of 
bamboo, the glossy sides outward. The elements of the bottom are 
turned up for warps and, in this specimen, the cylinder was but partly 
achieved, the corners only being rounded. The upsett is distinctly 
_ patterned and the proc- 
ess of figuring the 
body is shown. ‘The 
plain weaving might 
be replaced by endless 
varieties of technic. 
— Mousing.—In coiled 
basketwork, a double 
wrapping of the active 
part, resembling the 
sailor acceptation of 
the term. In its sim- 
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plest forms it looks ht 
like the script letter /. He 
(See fig. 26 and Leh- HAN 





mann, figs. 38, 39, 44.) 
Movements.—The ac- 
tive parts of a tech- 
nical process of the 
Malaysians move in 
general from left to- 
ward the right, while 
the civilized woman 
works toward the left. 
In this general proc- 
ess toward the right F1G. 32.—PROCESS OF MAKING A BASKET OVER A MOLD OF 
the Malaysian woman Sri ates Se 
makes subsidiary movements for each check or unit in the work. 
These may be spoken of as up or down, in or out (toward the worker 
or on the side away from the worker), inside or outside (referring to 
a receptacle), right side or wrong side (referring to the fabric) ; 
right or left, if horizontal, and right oblique or left oblique, if 
inclined; under, over, around, or through, to suit each case. 
Needle.—The needle with an eye is not known in Malaysian basket- 
work, but needlework, or something resembling it, is very common 
and quite ornamental on basket borders. Holes are drilled through 
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the hoops and the sewing is done with fine filaments of rattan. (See 
Drill.) 

Vibong.—A palm whose leaf sewed with rattan serves for a boat 
bailer. (Cat. No. 232680, U.S.N.M.) 

Nipa—A palm Nypa fruticans whose leaves are made by the 
Malays into coarse, strong “ bikars,” or sleeping mats. 

Oblique technic.—A process that begins at one corner of a mat or 
other-structure. In twills, hexagons, octagons, the elements that lean 
to the right are dextral, or right oblique; to the left, are sinistral, or 
left oblique. 

Openwork.—Technics in which the parts are not close together. 
The results are slits, triangles, rectangles, rhombs, pentagons, octa- 
gons, and irregular open spaces. 

Ornamentation.—Artistic effects in basketwork. It includes the 
choice and association of a great variety of materials; the adoption 
of correct shapes and colors in the things made and their parts; in 
the refinement of technical processes—checker, twine, coil; diamond 
and scroll patterns in twill and color; in knotwork and braiding; in 
‘arving, overlaying, and embroidery. The body is the foundation 
and background of ornamentation. 

Overhand—The knotwork at the tops of uprights on basket borders 
covering the rim stays are in sailor language called overhand weaving 
in single strand. The strand may be stem, spht, strip, string, or fila- 
ment. 

Overlaying—tIn American basketry the term is applied to the 
process of laying a pretty straw on a tough fiber; but the Eastern 
women hide unattractive features with a charming variety in knot- 
work, braidwork, and sewings. Overlaying in Malaysia occurs rarely 
in the American sense. 

Packing, or padding.—The insertion of soft material between hard 
joierwork and delicate textile, to equalize the strain. 

Pandanus.—Of many uses in Malaysian basketry. (See Haeckel, 
India and Ceylon, N. Y., 1883, p. 99.) 

The pandanus (Pandanus odoratissimus) belongs to the most singular char- 
acter of plants of the Tropics. It is closely allied to the palms, and is also 
called screw-palm, or, more improperly, screw-pine. The low cylindrical stem, 
which grows from 20 to 40 feet high, is twisted, and branched like a candela- 
brum; at the extremity of every branch grows a thick tuft of large sword- 
shape leaves similar to those of the draczena and the yucca. Some of the leaves 
are a light green, others a much darker hue; they are gracefully twisted, and 
their spiral arrangement around the stem gives it the appearance of a perfectly 
regular screw. From the base of every tuft hangs a cluster of white, deli- 
ciously fragrant flowers, or a large red fruit like the anona. But the plant’s 
most remarkable feature is the slender adventitious roots, which give it the 
appearance of walking on stilts. A clump of pandanus trees offers a fantastic 
sight as the stems rise on their stilts above the lower shrubbery or stalk about 
over the rocks along the shore. 
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Parts of baskets—Malaysian baskets are much more broken up into 
parts than American. In both areas there will be, in the plainest 
structures, such as mats, wallets, and checkerwork baskets, wrong 
side and right side, outside and inside, top, bottom, and sides. But 
the full-fledged carrying basket is a bewildering association of parts. 
A technic part or unit is the full movement of the active parts once. 
The result is one check, decussation, twill, stitch, twist, curl, bend, 
bight, hitch, coil, or knot. (See also under Structural parts.) 

Pierced work.—Applied to all uses of the awl, or piercer, in basket- 
work. The abundant employment of wood brings sewing into this 
art, which is not done with the needle, but after the shoemaker’s 
fashion, with a sharpened filament of rattan through holes pierced 
with metal tools. (See Drill.) 

Pina—Delicate texture from pineapple leaf, Ananas ananas. 

Pinned work.—The joining of palm, pandanus, and other leaves by 
pinning them with splinters of rigid material run in and out through 
them. (See Plates IX, X, XI.) 

Plaiting—Folding leaves like the plaiting in garments. ‘To be 
distinguished from braiding. 

Plants.—The plants used in the Malaysian basketwork have not all 
been studied for native or scientific names. The best known are the 
bamboos, rattans, palms, and climbing ferns. (For Borneo, see Bec- 
cari, pp. 507-636; for the Philippines, E. D. Merrill.) 

Ply.—To be used in speaking of flat surfaces, as 2-ply, 3-ply, and 
so on. Work in pandanus leaf, palm leaf, bamboo skin, spathe, or 
bast may be thus made. Not to be confounded with Strand. 

Poolay—Filament of the pesang (Jusa tewtilis). (Marsden’s 
Sumatra, p. 146.) <A tall perennial herb of the same genus as the 
banana. Manila hemp. When dressed it is of two qualities, finer 
for shawls, coarser for rope. 

Pricker.—A tapering bone or piece of metal used in mad weave and 
other basketwork for inserting ends into the existing texture. (See 
Plate IV.) 

Processes —There are certain processes in basketwork that may be 
described, whose procedures are quite independent of the result. 
Among them are braiding, coiling, knotting, looming, matting, net- 
ting, omitting, sewing, spinning, twilling, and wrapping. ‘These com- 
bine in all possible ways to their results. 

Products.—The products of basketwork will be found under Uses 
of basketwork. 

Rattan.—(See Calamus.) 

Rhomboidal work.—Basketwork in pandanus leaf and other thin 
material in which the surface is made up of a series of rhombs or dia- 
monds. Called also “ Jad weave,” which see. 
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Right oblique-—Same as dextral. Applied to the textile elements 
that lean to the right looking upward. Seen in twills, hexagonal, 
octagonal, and rhomb weaves. 

Rim.—As distinguished from the added border, the rim of a basket 
is the upper edge of the special technic which constitutes the body. 
The ways in which the body elements are cut off, turned down and 
plicated, wrapped and fastened off give names to rims, their nature 
resulting from the work on the body—checker, twill, twine, ete. 

Fig. 18 (Cat. No. 221521, U.S.N.M.) gives an idea of the way in 
which the long ends of oblique stems in hexagonal work are turned 
back and inwoven to give variety to the texture. 

Rotan sega—tThe toughest of all rattans for basketwork—borders, 
carrying parts, sewing, strengthening, supporting. Planted exten- 
sively by Dyaks. 

Sago palm.—Midribs are stripped and bolted together for shields 
in Nias. (Cat. No. 237214.) 





Fig. 33.—ACTIVE ELEMENTS IN SETS. 


Sand paper.—Applied to various species of plants whose leaves 
have a siliceous surface and are used in polishing. 

Sarong—In Malaysia, a piece of woven stuff enveloping the body. 
Worn by both sexes. 

Seizing.—The process or result of lashing the parts of basketwork 
together by turns of flexible material. To the sailor terms “ round 
seizing,” “ throat seizing,” and “ racking seizing ” the Abbott baskets 
add many other puzzling ways of joining the textile parts. : 

Sennit—A convenient name to retain for flat braidwork, which 
may be used apart or worked into other technic. (See Brazdwork.) 

Serapang.—Trident fish spear, West Borneo. There are four sorts 
of “anyi” (weaving or braiding) on each serapang properly made 
and three kinds of rattan. 

Sets.—The cycloidal curling of a single element is very common 
in Malaysia; but this element may be two, three, or more stems, 
splits, etc., that he parallel in the work. They should be spoken of 
as single, double, triple, quadruple. In knotwork double or triple 
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sets of elements may all be functioned alike, or the knotworks may 
be in sets, as about the border of a siri basket. (See fig. 33. 

Sewing.—A convenient name for technic in basketry in which holes 
are pierced and slender filaments of rattan are used singly or in series 
for joining and for ornament. Seen on shields as well as baskets. 
On the latter it serves to hold the foot, the uprights, the border hoops 
together and in place. Many examples in the Abbott collection, es- 
pecially from Borneo. 

Fig. 34 (Cat. No. 221625, U.S.N.M.) illustrates the double sewing 
associated with imitation of twined weaving done on Malaysian 
shields. In the drawing the dark split 





or stem is doubled in the middle and REE 
passed through the first hole in the == ae 
shield. The two ends are then laced Y z 
through the other holes, making a =} 
twine at each stitch. At the same time i} 

each end is twined a few times with ) oe 
another split that does not go through SSS 
the holes in the shield excepting the i Y 

first one. | 


Fig. 35 (Cat. No. 237061, U.S.N.M.) 
is of the same type, but two outside —f 
splits are twisted in, making a three- f 
strand twine. ‘A 

Shoulder.—Vhe rim of a basket fitted y 
to receive a close cover. (See Cover.) / 

Sides —The English and American ' 
makers call the body of a_ basket | 
“sides.” The sides of a Malaysian bas- H 
ket may be quite distinct or all alike. ) 
The latter may be three-sided, four- |_ =q@— - | 
sided, or many-sided, depending on 
the shape of the framework. (e- 

Single—Term applied to that vari- ae 
ety of technic in which there is no pas- IN 
sive part or foundation, and one active, \ 
moving element or set of elements. 
Examples of such basketwork are to 
be seen in America, but they are not 
classed apart. (See figs. 42 and 100 of Aboriginal American 
Basketry.) In Malaysia the long, rigid, and elastic stems render it 
possible to make wider excursions of technic. The word “ single” 
does not necessarily mean one stem, for there may be several side by 
side, as shown in the illustrations; but they are all doing active service 
and all performing the self-same motions, curving and interlocking. 


(See Plate XIII.) 
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‘IG. 34.—DOUBLE SEWING ON SHIELD. 
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Plate XIV (Cat. No. 221525, U.S.N.M.) is a good example of the¥ 
interlocking cycloid, with three stems cooperating, the dropping 
cut of a stem and another taking the place while the motive goes on. 
This plate shows the technic in position. It is a carrying basket from 
Sikakap Strait, Pagi Islands, west of Sumatra. The body is a sin- 
gle piece of spathe or inner bark rolled into the form of an inverted 
cone. On the top the technic shown in the drawing is in place. It 
was made independently of the basket and sewed on afterwards with 
a split of the same 
material. The bottom 
is of wood, set in. 
The hoops at the top 
and bottom are in 
pairs and are held in 
place by single rows 
of the Malay knot- 
work. The running 
of splits in and out 
and the knots tied on 
the edges of the bark 
are to be noted. 

Cat. No. 24149: 
U.S.N.M., Plate XIII, 
may be called a bur- 
den crate, with bowed 
framework, back of 
bast and sides of rat- 
tan in single technic 
element, one-stem and 
two-stem, forming in- 
terlocking — cycloids. 
The shape should be 
compared with that 
of California cradles. 


Sinistrat—ypJee 
Fic. 35.—SEWING FORMING 3-STRAND TWINE. (Left oblique.) 











Skewer.—A strip of bamboo or hardwood sharpened at both ends 
and thrust into a texture to stiffen it. 

Slath—In English basketwork, two rods or splits used to hold 
together and in place the bottom sticks at the beginning of a round 
basket (Okey). Malaysian baskets start differently. (See Bottom- 
work.) 

Spathework. 





(See Leafwork.) 

Spiral.—This term may be used in describing much Malaysian tex- 
tile work, for ornamentation as well as for use. There may be flat, 
conical, or cylindrical spiral. 


—_ 
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Splicework.—Methods employed in Malaysian basketwork for unit- 
ing the ends of two pieces of wood or the two ends of a hoop. Where 
applicable the usual names of splices given by mechanics may serve, 
as halving, lap splice, dovetail, scarfed joint, fished joint, ship lap. 
The hook splice of the barrel hoop does not appear; but, owing to 
the wonderful qualities of rattan, some new forms occur, as the hook- 
and-eye splice, loop splice, sewed splice, pinned splice. 

Split—One of the parts into which a rattan or other stem is divided 
for textile work after it has been gauged and shaved. Preferred to 
splint. Splitwork will be any kind of technic in which splits are 
the materials. 

Stay.—In Malaysian basketwork, something on the inside of a 
basket, as a strip or split of rattan, to keep knotwork from pulling 
through the delicate textile, as bottom stay, upright stay, border or 
rim stay. 

Stitches.—On fine borders, footing, and elsewhere, small holes are 
bored and delicate fibers of rattan and other plants are passed through 
and around, as in sewing. No needle is used, but in this way parts 
are “ whipped ” together. The separate rounds may be called stitches. 
(See also Drill.) 

Strand.—One of the elements of thread, twine, rope, or braid. 
These are spoken of as 1-strand, 2-strand, etc., and may themselves 
become the elements of textile fabrics. 

Strengthening parts—Term apphed to the framework and other 
parts of basketwork put in the right place to effect the purpose and 
add little to the weight. These natives are past masters in economic 
use of such structures. They are worked in or added on. Hoops. 
single or in pairs; additional wales in the weaving; splits wrapped 
about a structure; woodwork, braces, stays—all give strength, with 
the minimum of material. 

Strip.—A ribbon-like section cut from a leaf or other thin sub- 
stance and used in checker or other flat technic. 

Structural parts—The complete Malaysian burden basket (Plates 
IT, 111, V, VI, VII, VIII, XIII) has many structural parts, while 
the American Indian makes hers almost in one piece. There will be 
a little special treatment at the start, more about the border, but 
practically her work is a unit. The possible parts of a Malaysian 
basket are bottom, braces and stays, foot, upsett, body, border, cover, 
framework, carrying parts, ornaments, and accessories. Of these 
it 1s possible to note the presence or absence; the materials in their 
variety, preparation, and combinations; shape, technic, and quality 
of each part. In some Malaysian baskets the structural parts are 
all merged, as in the American. In others these parts have different 
methods of expression and degrees of independence. The many pos- 
sible ways of effecting these combinations give unlimited scope to 
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the imagination of the artist. The term structural part as applied 
to materials includes stems, half stems, splits, strips, fibers, filaments, 
leaves, roots, and whatever other parts of a plant enters in. Cat. No. 
221504, U.S.N.M., Plate III, is a graceful burden basket in hex- 
agonal technic, six-sided, pointed at the bottom, with abundance of 
hoopwork at the carrying zone and on the border. 

Symbolism—Upon this word American and Malaysian basketwork 
part company. In America the spirit world lives and has its being 
on basketry and pottery; but Malaysian textiles of every sort, even 
the most adorned, are as mute on religion “as though that soul were 

dead.” Of a pictorial epoch or stage there 
a are no survivals in the fictile or textile art. 
b If one ever existed, hundreds of years under 
; Buddhistic and then Mohammedan power 

| have obliterated every trace. 
Lapa.—Original clothing of the Sumatrans, 
| still used among the Rejangs for their work- 
ing dress. Jt is the inner bark of the “ cala- 
wee,” a bastard breadfruit, beat out to the 
fineness required. (Marsden, p. 48.) It is 
sometimes dyed yellow, but usually remains 
the natural light brown color. Occurs prac- 

tically all over the islands. 

Technic (technique).—All the textile proc- 
esses employed in basketwork and other handi- 
crafts. It embraces the preparation of mate- 
rials and all the methods of putting them 
together, as well as the results of those proc- 
esses. Baskets and basketwork may be classi- 
fied by the technic. This was done for the 
American ware (Aboriginal American Bas- 
BIG. 8S. aainnine =F etry, Report: U.S. National Museum alaez, 

p. 190), and is here attempted for the Malay- 
sian. Many of the American processes will appear in Malaysia and 
will receive the same names; other processes and variants will require 
additional terms. 

In the Abbott collections from his areas in Malacca, Sumatra, Bor- 
neo, and vicinity, one is struck with the numberless variations in each 
class of technic and with their combinations. 

1. For example, from the single-element technic, which consists 
of the bending, winding, and interlocking of the most simply curved, 
sinuous, spiral figure-of-8 movement of a single rattan stem or other 
long element, the weaver multiples her stems and proceeds to work 
with two or more laid side by side to create new artistic patterns. 





ee 
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Figs. 36-388 (Cat. No. 216305, U.S.N.M.) show a single-stem basket 
from Simalur Island, northwest of Sumatra. It is a wonder how a 
savage woman ever thought of so intricate a thing. The handle is a 
rod or stem of rattan doubled in the middle. After being clasped 
together with a ring of braidwork, each end is split into four parts, 
making eight warp stems, which are knotted at the bottom and from 
that point become wrapped weft. See drawings a, ), ¢, fig. 36, show- 
ing the doubled and spht stem, the attachment of braidwork, the 
knotting of the warps at 
the bottom, and the com- 
mencement of the wrapped 
weaving. Each split makes 
a turn or half hitch 
around a warp, passes the 
next one, and continues to 
make a half hitch around 
every alternate warp until 
exhausted. About half 
way up, the ends of these 
are tied to additional 
splits of rattan, continu- 
ing the process of half 
hitches; but, the spaces 
between the warps being 
wider, the wefts form 
plaits. See drawings d, ¢, 
7, g, figs. 37,38, for the 
finishing processes. At 
the rim the ends are fas- 
tened off by simply pass- 
ing into the old knots. 

2. Checkerwork, both 
close and open, erect and 
oblique, abounds in the 
Abbott Malaysian collec- 
tidns. If made in strips of 
soft material, like pan- 
danus leaf, this technic lends itself ever for both useful and decorative 
work—for matting, baskets, wallets, reticules, and soon. In more deli- 
cate fibers it leads up to the finest loomwork, while in rigid materials 
it gives itself most readily to the fabric of bottoms, the elements be- 
coming spokes or warps of the body of the basket. (Figs. 1, 14.) 

3. Twillwork, in which all elements are active and pass under and 
over different numbers of strands, two or more, or not the same 
strands from one course to another, is at home all over Malaysia, 








Fig. 37.—PFROCESSES ON SINGLE-STEM BASKET. 
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owing to the abundance of materials everywhere for such technic. _ It 
may be divided into erect and oblique, plain and diagonal, and great 
differences are possible through varying thickness, width, color, and 
number in crossing. These in many examples produce artistic effects 
of great beauty. (See Plates V, VI, and fig. 1.) 

4, Wicker is basket technic, in which rigid passive elements, or 
stakes, are crossed regularly, over and under, by active elements that 
are flexible. Rattan and like plants are specially adapted to wicker- 
work, which in its coarest forms, such as game fences and fish weirs, 
must have furnished the earliest types of basketwork. Wicker, in its 
finest specimens, may be made ornate; it runs easily into twillwork 
and twinework. (See Plates I, XVI, and figs. 5, 8.) 

5. Wrapped work includes all hand textiles in which the passive 
parts are held together by a flexible active part which at regular 
places is wrapped about them. I have elsewhere called this * bird- 
cage ” technic, re- 
ferring to the wire 
cages wherein the 
stiff wires cross at 
right angles and 
the intersections 
are wrapped about 
with fine wire. 
Many varieties of 
the wrappedwork 
exist in Malaysia, 
and they will be 
illustrated under 
special examples. 
The passive parts are not always weft, but latticed foundations are 
encircled by the active running up and down, in and out, like clinging 
vines. (See figs. 40, 41.) 

6. Twinedwork includes those hand textiles in which the passive 
parts, called “stakes” by English basket-makers, are held together 
and in place by twine of two or more strands. The technic is called 
2-strand, 3-strand, and so on, according to the number of strands in 
the active part. Associated with twined work is braidwork, in which 
the active elements are braided in and out among the passive, but 
the appearance is quite the same. 

Twinedwork may be wicker or twilled, open or close, fine or coarse, 
and by making one of its elements rigid it may be merged into 
wrappedwork. On a basket the twinedwork may be continuous in one 
direction from round to round, or the consecutive rounds may be 
boustrophic. An openwork effect is secured by including alternate 
pairs of stakes in going around. 





Fic. 38.—FINISHING PROCESSES ON SINGLE-STEM BASKET. 
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7. Coiled technic in Malaysia covers a multitude of variations. 
The long, tough staples are favorable to its development. In all the 
so-called coiling processes the actives do not cross the passives, but go 
around them and around with them. There is no distinction of warp 
and weft. Coiled ware has been classified by the number and treat- 
ment of passive parts in the foundation and by the methods of work- 
ing the active parts about them, singly or in pairs, as wrapping, 
half-hitching, twisting, mousing, and figure-of-8 work. The com- 
bining of two or more varieties of coiled work gives the basket-maker 
all the chance she asks for her versatility. (See Aboriginal Amerti- 
can Basketry, p. 247.) In Malaysian coiled basketry the nine Ameri- 
can varieties are not copied, but there are both similarities and differ- 
ences. For example, in the Eastern ware the active split often 
pierces the foundation stem beneath, a thing not frequent in America. 

8. Three or more series of textile elements moving in separate direc- 
tions give rise to 
triangular, rhom- 
boidal, hexagon- 
al,and octagonal 
patterns of tech- 
nic. The  ver- 
tical, horizontal, 
right oblique, 
and left oblique 
elements may be 
all alike and ac- 
tive, or certain of 
them may differ 
from the rest in 
width, thickness, color, and pliability. The technic may be openwork 
or close and the varied methods of superposition create differences 
in the result. All over the Orient the polygonal styles of basket- 
work have had a wonderful development. The Japanese reach ex- 
traordinary results in their practice. (See Plates III, VII, XI, and 
figs. 18-20.) 

9. For basketwork, chainwork, sennit, knotwork, hoopwork, and 
other joinerwork, the separate words must be consulted. The com- 
bining and mixing of all the varieties mentioned constitutes the ever- 
present surprise in Malaysian basketwork. In describing a number of 
specimens it makes classification difficult, for each structural part 
seems to follow categories of its own. 

Cat. No. 221534, U.S.N.M. (see Plate II and fig. 39), is a good ex- 
ample of the three-direction technic, the elements differing in width, 
rigidity, and treatment. The wide horizontal and the narrow ver- 
tical are latticed so as to make openwork below and closework near 





fia. 39.—THREE-DIRECTIONS TECHNIC WITH VARYING ELEMENTS, 
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the border. The left obliques are not merely laced among the others, 
but curl in passing so as to have the soft inside of the split against 
the other elements. 

Lehmann” has brought together the hand textiles of the world 
under the term Geflechtsarten, as distinguished from Gewerbe, which 
would include the machine textiles, or loomwork. There are 3 plates 
and 195 illustrations, and some of them cover two or more technics. 
His analysis of the Geflechtsarten is as follows: 

(1) Elements run in two directions, both active. Includes open 
and close checker, upright and oblique twills, and ornamental work 
under the same definition. (Plate I, figs. 2-6.) 

(2) Active parts unite a definite number of passive parts. In- 
cludes wicker-, twined-, wrapped-, and coiledwork of every kind. 
(Figs. 1, 7-10, 12-25, 27-31, 34-46.) Ihis is by far the lareestron 
Doctor Lehmann’s groups. 

(3) Passive parts running parallel are united with flexible parts 
running in two directions. Two oblique flexible sets are united by 
rigid horizontal elements. (Figs. 47-52.) 

(4) Active textile elements in three or four directions, making A 
hexagonal weave, B octagonal or chair-bottom weave. (Figs. 53-58.) 

(5) Technic in a single moving part or element, though it may con- 
sist of two or more stems side by side. There are three ground forms, 
the continuous coil (A); the sinuous movement (B); and the figure- 
of-8 (C). (Figs. 59-63.) 

(6) Technic of two sets of passive elements lying parallel, the sets 
generally latticed at right angles and fastened together by means of 
elements interlaced in like particular direction. (Figs. 65-83.) It is 
latticework, fastened together by interlacing or wrapping. The bird- 
cage technic of the American ware. (Figs. 65-84.) 

(7) Technic from two or more active elements bending in two or 
more directions. A, made by varying other technics (figs. 15, 32, 33, 
93, 24); B (fig. 84), interlocking bights at right angles; C (fig. 90), 
interlocking sinuosities; D (fig. 85), interlocking half hitches. The 
courses of the single actives are given in figs. 154, 155, 157, 158, 159. 

(8) False braiding, chain stitching, etc., of elements so far as not 
included in other methods. 

(9) Technics not truly textile. Half textiles, A (fig. 91), strips 
bent hood-shape; B, horizontal seized close to the vertical, horizontals 
pierce the vertical; C, strips sewed or thatched together, as in hats, 
ete.; D, two sinuous elements bound together at their contacts 
(fig. 64). 

T hatchwork.—On. Nicobarese houses; generally of “ lallang” grass; 
sometimes of palm leaf, fastened to vertical rafters of the midribs of 


@Abh, Anthrop.-Ethnog. Museums, Dresden, XI, 1907. 
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the coco palm, joined crossways by battens of areca wood, of which 

the grated floor is made. (Kloss, Andamans and Nicobars, p. 49.) 

Throat seizing—tLashing the crossed ends of basket elements. 
Used in loops for suspension and in carrying parts. 

Tikars—Sleeping mats. Malays make them from nipa palm. 

Tingayl (* Kinggale”).—A sort of bamboo, West Borneo, for 
baskets. Called also Tingehl, Tinggay!. 

Tools —The words “ joinerwork ” and “ tools” must not awaken 
pictures of the great chests of our carpenters and cabinetmakers. The 
utensils employed on Malaysian basketwork are of very primitive 
kinds. The ever present parang, including a woman’s variety (two 
top specimens, Plate XV); curved knives with their long, slender 
handles; awls with needle points; drills quite as delicate; prickers for 
inserting wefts; an old file or two; and siliceous leaves for sandpaper, 
are all. The chief reliance is on the cunning hands and trained eyes 
of the basket-maker. (See Plates IV, XV.) 

On Plate XV are shown basket-makers’ knives, “ sinar” (Cat. Nos. 
949038, 249043, U.S.N.M.), used as all-round tools in making baskets 
and mats by the Dyak women on Sempang River, West Borneo. They 
all belong to the same type, curved alike in blade and handle from 

~ end to end, the cutting parts quite similar, handles of wood or antler. 

The implement fits the hand perfectly and rests on the arm, enabling 

the woman to guide the finest motions and regulate the pressure. At 

the bottom of the plate the bast rolled up serves as a scabbard for the 

blade when not in use. 
| Cat. Nos. 249045 and 249046, U.S.N.M. (top of Plate XV), are 
~ woman’s parangs, “ parang bodong,” from the Dyaks of Sempang 
~ River, West Borneo. Length 12 inches and 14 inches respectively. It 
is interesting to note on these small objects the razor-shape blade bent 
~ back at an angle with the long tang, the hook on the lower side where 
blade and tang come together for removing thorns from leaves and | 
stems, and the grip of wood, perfectly plain. In the men’s parangs 
the grips preserve a semblance of ancient symbolism; there is none 
here—just a simple survival of useful shapes. 

Toung dp—Native name for triangular pyramid in checkered 
basketry. 

Tiap—A species of Artocarpus, used by Dyaks and Sakais in mak- 
ing bark cloth. Other species are also used. The Dyaks also make 
cord of it and of other kinds of bark. 

Twilledwork.—Fabric in basketwork in which the textile parts of 
one set of elements pass over and under more than one element of the 
other set. A great variety of patterns are produced in the Abbott 
baskets by different materials, surfaces, thickness, width, color, direc- 
tion, and technic in the parts. (See Plates V, VI.) 





“Marsden, p. 144, says that the Sumatrans were ignorant of the use of 
the saw. 
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Twine.—* Calooee ” is a species of nettle, of which excellent twine 
is made. It grows to the height of about 4 feet, without branches, 
the stem being imperfectly hgneous. It is cut down and beaten, after 
which the rind is stripped off and twisted as we do hemp. Twine is 
also made of the bark of a shrub called “* Hndeeloo.” A twine is 
made in the Lampoon district of the bark of the “* bagoo ” tree, beaten 
out like hemp, for the construction of large fishing nets. On the island 
of Nias they make a twine of the “ baroo” tree, which they after- 
wards weave into coarse cloth for bags. A kind of thread for sewing 
is procured by stripping filaments from the midribs of the leaves and 
from the trunk of the “ pesang” or plantain. (Marsden, pp. 75-76.) 

T winedwork.—A refined and varied technic, based on wattling, in 
which the active part consists of two or more strands that in passing 
make a part of a turn about one or more passive parts leaving one 
strand inside. The method of doing this gives rise to several varie- 
ties—plain, twilled, wrapped, latticed (or tee), three-strand, ete. 
The process is used very extensively, especially in openwork, and dif- 
fers from the American in not ascending by a perfectly uniform 
spiral. (See Plates I, VIII, and figs. 7, 34,35.) (See Wrap.) 

Twist or twistwork.—A number of filaments in a single strand 
twisted together. The rattan is a bundle of long fibers and can be 
readily changed from its hard, glossy appearance into a yarnlike 
texture, as in the turning down of warp ends. 

U prights—The vertical elements in the framework of a basket. 

Upsett (U psetted, Upsetting).—A modern basket-maker’s name for 
changing the bottom technic of a basket to the body technic. May be 
useful in describing Malaysian ware, though it must be remembered 
that a great deal of work on the latter is done afterwards about the 
foot. 

Uses.—Armor, in fabric and ornament; bags of every sort; baskets; 
beaters for rice harvest; bird baskets, cages, and traps; canoe parts 
and furnishings; carrying devices of infinite variety in size, parts, 
functions, and qualities; chairs; clothing in every part, both useful 
and ornamental (belts, bindings, caps, fans, fringes, hats and other 
head coverings, pockets, sandals, shirts, shoes, stockings) ; coffins; 
cooking utensils, covers, cradles, crates, drinking vessels; drums; 
eating utensils; fences of many kinds; fishing gear; flask covers, 
holders, and servers; floors; furniture; grain vessels and utensils; 
handles; hangings; harvesting ware; houses and their parts, for 
use and decoration; knotwork for endless uses; lacing and _ lace- 
work; lashings; lines; masks; matting and mats; milling; nets for 
land and water capture and network in general; nooses; ornaments 
for the body and for every useful thing; palisades; panels in uphol- 
stery; playthings; quivers; receptacles besides baskets; reels; sacks; 
scabbards; seats; sennit; sieves; slings; string in general; tableware; 


Soot 








~ 


no. 1631. VOCABULARY OF MALAYSIAN BASKETWORK—MASON. 47 





thatch; thongs; tiles; tools, with cases; toys; traps (air, land, and 
water); wallets; walls; water-crafts; weapons (lacings and _ lash- 
ings) ; weirs; whips; winnowing apparatus. 
Vertical—Apphed to elements in an upright position. 
Vessels—Of giant bamboo joints. Andamanese. (Kloss, Anda- 
mans and Nicobars, p. 33.) Mentioned here because they have basket 
functions, associate with them, and basketry technic abounds on them. 
Warp—tThe elements on which woven baskets are built up. In 
Malaysian ware the bottom splits become warps of the body. Warps 
may be parallel, spreading, decussated, latticed, radiated, zigzag. 
Water bottles—Cocoanut shells joined in pairs by a short rattan 
handle, used by the Nicobarese to hold drinking water. (Kloss, Anda- 
mans and Nicobars, p. 49.) Water is carried from the spring in bam- 
boos, cut 5 to 6 feet in length, and borne over the shoulder, or in a 
number of single joints that are put together in a basket. It is drunk 





Fic. 40.—WRAPPED TWINEDWORK. 


out of a fruit called * laboo,” resembling the calabash, a hole being 
made in the side of the neck, and another at the top, for vent. In 
drinking, they hold the vessel at a distance above their mouths and 
catch the stream as it descends. (Marsden, Sumatra, p. 55.) 

Wattling.—Coarse fence or fish weir in wicker or twined work. 
Used in many ways both for traps and accessories. 

Weaving.—A term that should be saved for loomwork and used 
here only for basketwork in which the passive and active elements 
form distinct warp and weft. The active, or weft element, has 
many varieties both in form and in process. Even fabrics, like flat 
sennit, may be woven into baskets. In passing warps, the weft may 
be checker, wicker, twill, wrapping, half hitched, knot, belaying, 
figure-of-8, etc. 

Weft.—The active parts of basketwork founded on warps or 
“ stakes.” 
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Whipped, whipping.—Joined with an overcast movement, as in 
coiled basketry. 
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Wicher.—Basketwork in which the passive parts are rigid and the 
I, XVI.) 


active are flexible, passing in and out among the former. (See Plates 
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Widening.—A great deal of Malaysian basketry is wider at the top. 
In openwork this is accomphshed by simply increasing the distances 
between the warps in ascending. 
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Woodwork.—(See Joiner- 
work.) 


Work—tThe termination 
“work ” may be applied in 
describing basketry, to the 
materials, the processes, or 
the products of the industry, 

There may be spathewo _. 

barkwork, bastwork, —. ood- 

work, leafwork, 





FIG. 
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SINGLE-WRAPPED WEFT. 


stemwork, 

and rootwork, either in the 

rough or prepared. There 

will be knotwork, braidwork, cheeckerwork, twillwork, twinework, 
coilwork, wrapwork, and combinations of these. 


Each of these 
processes may also be employed elsewhere, giving rise to roofwork, 
wallwork, floorwork, matwork, hoopwork, and joinerwork. The 
plant world will for a long time be in the way throughout Malaysia, 
offering superabundance of material to the textile art. ae 
Wrap.—To pass around, as where a flexible e' 1 
about one or more rigid ones. There is a wrapp‘ 
Southern California, in the mounds of the Mi: 


cts STOUIEG STEN 


_ppi Valley, and 
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among the Andamanese, in w hich a weft makes one turn about each 
warp in passing; another form in Oregon and the Andamans, in 
which one strand of a twine goes straight and the other wraps about 
it. Wrapped lattice is another name for it. (See Plate XVII and 
figs. 40, 41.) 

There are specimens of this single-wrapped weft in the Abbott 
-collecticns. Fig. 41 and Plate XVII show the general appearance of 
the wrapped weft on whole rattan stems united with alternate finer 
vertical warps on which the wrappings are also upright and sug- 
gest the American Makah, or bird-cage technic. The half hitch- 
ing and the overhand wrapping with the cutaway warps at the rim 
must not be overlooked. The ten warp stems are bent V-shape and 
cross on the bottoms. 

Cat. No. 221538, U.S.N.M., shown in fig. 40, is a genuine surprise, 
an example of wrapped twinedwork from eieialue Island. The 
three elements are present, as in the Makah work of the Vancouver 
Island baskets, only the wrapping is done with stiffer material. (See 
| Aboriginal American Basketry, pp. 235, 236.) 

Yarn.—Fibers loosely twisted together in 2-strand twine. 
Zigzag.—A broken line of equal angular portions, applied to struc- 
‘ture or decoration. Dr. Edgar A. Mearns gave a carrying basket 
}from Mindanao having an open checker bottom. About the outer 
row of checkers, in order to hold the parts firm for the upsett, is a 
| zigzag wrap in rattan, a turn and a half about each square. The 
| lacing doubles alternately on the back and on the front. 
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4 BURDEN BASKET FROM SIABA BAY. 
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SIx-SIDED BURDEN BASKET, PAGI ISLANDS. 
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DRILLS AND PRICKERS FOR BASKET-MAKING. 
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COVERED BURDEN BASKET. 
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BURDEN CRATE IN HEXAGONAL WoRrK. 
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BURDEN BASKET, SHOWING HoopworRK. 
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COARSE LEAFWORK BASKET. 
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PRIMITIVE BASKET FORMS. 
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BASKET SHOWING MAD WEAVE. 
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CARRYING FRAME IN SINGLE ELEMENT. 
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BASKET OF SPATHEWORK, WITH CYCLOID Cover. 
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MALAYSIAN BASKETRY TOOLS. 
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BASKET SHOWING WICKERWORK. 
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DESCRIPTIONS OF SOME NEW MOSQUITOES FROM 
TROPICAL AMERICA. 


By Harrison G. Dyar and Freperick Knap, 
Of the U.S. Department of Agriculture. 


The following new species have been recognized among the material 
collected for study in the preparation of the forthcoming monograph 
of Culicide by Dr. L. O. Howard and the present authors. 


ANOPHELES CRUZII, new name. 


We propose this name to replace I/yzomyia lutzii Theobald, which ~ 
is preoccupied by IWyzorhynchella lutzii Cruz, since we do not recog- 
nize either I/yzomyia or Myzorhynchella as distinct from Anopheles. 
We note further the existence of Janguinhosia lutzi Peryasst,* which 
will also require a new name, if .it prove, as we now suppose, that the 
new genus J/anguinhosia is not separable from Lnopheles.” 

It gives us much pleasure to dedicate this interesting species to 
Dr. Oswaldo Cruz, the well-known hygienist and bacteriologist of 
Rio de Janeiro. 

The larva has been discovered by Mr. A. H. Jennings in the 
Panama Canal Zone, living in the water between the leaves of 
bromeliaceous plants, which appears to be its only habitat. 


AEDES EPACTIUS, new species. 


Female.—Proboscis long and slender, black; palpi entirely black- 
scaled; vertex of the head anteriorly with broad whitish scales, pos- 
teriorly with darker scales; thorax deep brown-scaled, with slight 
bronzy luster and with whitish markings; these markings consist of 
two very broad outcurved bands on the anterior half of the meso- 
notum, which become approximated and narrowed at the middle, and 
run parallel with each other to the scutellum; the sides of the meso- 





@QOs Culicideos do Brazil, Trabalho do Instituto de Manguinhos, 1908, p. 112. 
4’ We would suggest the name Anopheles peryassui as a substitute, in honor 
of the author of the paper here cited. 
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notum and the hind margin of the scutellum are whitish-sealed; | 
pleura with patches of white scales; abdomen black-scaled above, with | 
rather narrow white basal bands, black and white-banded beneath; | 
the wing-veins are clothed with long and narrow dusky scales; legs 
black, the knees white, involving both ends of the joints; the front 
legs with base and apex of the first tarsal jomt and the base of the 
second white-ringed; middle legs with the base and apex of the first | 
tarsal joint narrowly white-ringed, base and apex of the second joint — 
still more narrowly so, the base of the third joint narrowly ringed; 
hind legs with the last tarsal joint entirely white, the remaining 
ones broadly white-ringed at base and apex; front and middle tarsal 
claws toothed, the hind ones simple. Length, 4 mm. 

In the male the palpi are long, but do not attain the apex of the 
proboscis by about one-fourth its length, sparsely hairy, black-scaled — 
without annulations; the head is densely whitish-scaled; the meso-— 
thoracic markings are similar to those of the female, but the white 
scaling is heavier; the antescutellar bare space is surrounded by | 
white scales, which are poorly indicated in the female; abdomen black- — 
scaled above, with basal white bands, black and white-banded beneath. — 
Length, 4 mm. 3) 

Ten specimens from Cordoba, Mexico, and Almoloya, in the State | 
of Oaxaca, Mexico, bred from larve in holes or hollows in bowlders — 
in stream beds. (EF. Knab.) ! 

Type.—Cat. No. 11963, U.S.N.M. 

This species is closely related to Aédes atropalpus Coquilett, but | 
differs in the coloration of the thoracic markings. 


AEDES CUNEATUS, new species. 


Female.—Proboscis rather long, black-scaled; palpi entirely black-_} 
scaled; occiput pale yellowish-scaled, with a brown spot at each side; | 
mesonotum deep brown-scaled, with shght luster, and with two nar- | 
row pale yellowish subdorsal stripes; these stripes are thickened 
along the median portion and become much narrowed on the poste- 
rior third, reaching the scutellum outwardly of the antescutellar bare 
space; they have a more or less distinct brassy luster; there are a few 
of these yellowish scales along the sides of the antescutellar bare | 
space and the mid-lobe of the scutellum is clothed with similar scales; | 
abdomen black-scaled above, without bronzy luster, with cream-white | 
lateral basal segmental triangular patches; beneath cream-white | 
scaled, with apical black segmental bands; wings with dark narrow | 
scales along the veins; legs black-scaled, with bronzy luster; femora | 
ventrally and basally white; tibie of all the legs whitish-sealed on _ 
the inner side; tarsi not rmged; claws all toothed, Length, 4.5 mm. | 
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In the male the palpi somewhat exceed the proboscis, black-scaled, 
with bluish luster, the terminal segments clothed with numerous 
long hairs; head densely yellowish scaled on the occiput, with a 
silvery luster; the yellowish thoracic stripes are much more diffuse 
behind the middle than in the female; the stripes become greatly ex- 
panded on the sides and they also coalesce more or less with the yel- 
lowish scaling around the antescutellar bare space; the abdomen is 
black-scaled above, the second segment with pale basal band, the suc- 
ceeding segments with lateral basal triangular segmental white 
patches; the under surface white-scaled, with narrow apical black 
bands on the segments. Length, 5.5 mm. 

Thirty-five specimens from Cordoba, Mexico, bred from larvee in 
temporary puddles. (FF. Knab.) 

Type.—Cat. No. 11964, U.S.N.M. 


AEDES ARGENTESCENS, new species. 


Female.—Proboscis long and slender, black-scaled; palpi black- 
scaled; head with the occiput clothed with silvery scales, a large and 
dark spot on each side; mesonotum clothed with deep brown scales 
and with two subdorsal lines of silvery scales; these lines are much 
broadened along their middle third, becoming much attenuated poste- 
riorly, reaching the scutellum well to the sides of the antescutellar 
bare space; bare space bordered with silvery scales; scutellum silver- 
scaled; abdomen deep black, with coppery luster above, and with 
lateral basal segmental triangular silvery white spots; beneath 
creamy white, with large triangular black apical segmental lateral 
spots, which do not unite to form bands; wings with dark long and 
narrow scales along the veins; legs dark-scaled, with pronounced 
bronzy luster; the femora pale at base and beneath, tibie narrowly 
pale-scaled on the under side; tarsi not ringed; claws toothed on all 
the feet. Length, 2.5 mm. 

In the male the palpi exceed the proboscis, black-sealed, the ter- 
minal portion densely clothed with long black hairs; head with the 
vertex clothed with dull silvery scales; the markings of the meso- 
notum similar to those of the female, but the submedian stripes greatly 
expanded on the middle portion; abdomen black-scaled above, with 
slight coppery luster, the basal segmental lateral spots becoming 
united into bands on segments 3, 4, 6, and 7, eighth segment mostly 
whitish scaled. Length, 3.5 mm. 

Six specimens from Cérdoba, Mexico, and Almoloya, State of 
Oaxaca, Mexico, bred from larve in temporary puddles. (F. Knab.) 

Lype.—Cat. No. 11965, U.S.N.M. 

The light markings show a silvery metallic luster, with a grayish 
cast, which varies in intensity in different specimens. 
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AEDES HARUSPICUS, new species. 


Female.—Proboscis rather short, slender, brown-scaled, with a 
sprinkling of lighter ones, a light ring near the middle; palpi dark- 
scaled; occiput clothed mostly with whitish scales and with four 
quadrate patches of darker scales; mesonotum bright brown-sealed, 
mottled with patches of white scales, these white scales densest in 
the region before the scutellum; scutellum clothed with shining whit- 
ish scales; scales of the pleura white; abdomen black-scaled above, 
with broad apical soiled white bands on all but the last segment; 
beneath mottled, with dull whitish and light brown scales, the seg- 
ments becoming lghter apically, but without defined bands; femora 
and tibiz black-scaled, with a sprinkling of lighter scales, a whitish 
ring on each femur toward the apex; tarsi black, with white basal 
rings, becoming successively narrower on each joint; wings broad, 
the scales on the veins black and white, giving a mottled effect ; claws 
simple. Length, 3.5 mm. 

Male.—The abdominal bands are clearer white and narrower than 
in the female; otherwise the coloration is similar. 

Twenty-one specimens, Port Antonio, Jamaica, bred from larve 
in seaside pools, November 15, 1906. (M. Grabham.) 

Type.—Cat. No. 11995, U.S.N.M. 

We expected that Doctor Grabham would himself describe this 
species, but after the destruction of his collection by the earthquake 
he has requested us to describe it from the specimens he had _ pre- 
viously sent us. 

AEDES HORRIDUS, new species. 


Proboscis and palpi clothed with violet-black scales; occiput whit- 
ish-scaled, with a violet-black spot at the side; mesonotum broadly 
yellowish white-scaled at the sides, a band of deep brown scales occu- 
pying about one-third of the width of the disk and extending back 
to the antescutellar space, the lateral yellowish white scales surround- 
ing the antescutellar space behind; scutellum yellowish white-scaled ; 
postscutellum densely yellowish white-scaled; abdomen above violet 
blue with lateral apical yellowish spots on all but the last segment, 
beneath yellowish-scaled, the seventh segment with basal violet scales, 
eighth segment entirely violet-scaled. Legs deep violet-scaled, the — 
basal two-thirds of the femora yellowish, the knees silvery white, the 
hind legs with the scales on the tibiz and tarsi roughened, suberect, 
the last two joints white. Length, 4.5 mm. 

Fifty-six specimens: Victoria, Texas, May 31 (W. E. Hinds); 
Cypress Bayou, Texas, August 23, 1903 (J. D. Mitchell) ; Green- 
ville, Texas, June 30, 1904 (H. S. Barber); Dallas, Texas, June 28 
(H. S. Barber) ; Dennison, Texas, June 24 (H. S. Barber); West- 
point, Mississippi, August 11, 1904 (H. S. Barber) ; Corinth, Missis- 
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sippi, August 14 (H.S. Barber) ; Jackson, Mississippi, August 8, 1904 
(H. S. Barber) ; Vanburen, Arkansas, July 6, 1904 (H. S. Barber) ; 
Fort Smith, Arkansas, July 8 (H.S. Barber) ; Little Rock, Arkansas, 
July 11, 1904 (H. S. Barber); Danville, Arkansas, July 10 (H. S. 
Barber) ; Helena, Arkansas, July 30 (H. S. Barber) ; Chattanooga, 
Tennesse, August 20, 1904 (H. S. Barber); Rives, Tennessee, July 
97 (H. S. Barber); Wister, Oklahoma, July 2 (H. S. Barber) ; 
Woodstock, Virginia, August 4, 1904 (F. C. Pratt); Plummer’s 
Island, Maryland, July 18, 1904 (R. P. Currie). 

Type.—Cat. No. 11999, U.S.N.M. 

This species has been identified heretofore as Janthinosoma lutzti 
Theobald and Janthinosoma albipes Theobald, but differs obviously 
from these more southern forms. 


AEDES ALDRICHI, new species. 


Similar to A. hirsuteron Theobald and A. aestivalis Dyar, but the 
vestiture of the occiput and the sides of the disk of the mesonotum 
are frosted white with a very slight yellowish cast; the anterior 
angles of the mesonotum are not brown-scaled; the abdomen has a 
distinct bronzy luster; the stems of the forked cells are longer; the 
species is smaller; otherwise the three species are very similar. 
Length, 3.5 mm. 

Six specimens, all females, Market Lake, Idaho (J. M. Aldrich). 

Type.—Cat. No. 12010, U.S.N.M. 

The specimens were sent us by Professor Aldrich mixed with 
A. idahoensis Theobald. Aldrich’s remarks, quoted by Theobald,“ 
obviously refer to this small species and not to 7dahoensis, which is 
larger. We take pleasure in naming this species for Prof. J. M. 


Aldrich. 





CULEX CHRYSONOTUM, new species. 


Female.—Proboscis black-sealed, rather long, gradually enlarged 
toward the apex; palpi black-scaled, with a few metallic scales at the 
apices; occiput clothed with golden scales, becoming brownish at the 
sides, margins of the eyes whitish-secaled; mesonotum clothed with 
narrow golden scales, the posterior portion dark brown-scaled, two 
golden lines extending from the golden area backward to the scutel- 
lum on each side of the antescutellar bare space; scutellum golden- 
scaled; pleura with whitish scales; abdomen depressed, blunt at the 
apex, dark-scaled, with strong coppery luster and dark blue reflections 
in some lights, no dorsal segmental bands; segments 5, 6, and 7 with 
silvery basal lateral spots; beneath the segments have broad silvery 
white bands at the bases, the apices dark-sealed, with coppery luster; 
Wings with narrow dusky scales along the veins; legs dark-sealed, 
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with strong bronzy luster, the ventral surface of the femora silvery- 
scaled, the inner side of the tibiz obscurely silver-scaled, the knees 
touched with silver scales; tarsi not ringed; claws simple. Length, 
3 mm. 

Male.—Proboscis long and slender, enlarged at the apex; palpi con- 
siderably longer than the proboscis, black-scaled, without annulations, 
the apical portion clothed with long black hairs; head and thoracic 
markings as in the female; abdomen dark-scaled above, with coppery 
luster; segments 4 to 8 with basal lateral silvery spots; the under sur- 
face with silvery basal segmental bands. Length, 3 mm. 

Nine specimens, Ancon, Canal Zone, Panama; Cartagenita, Paraiso 
District, and Miraflores in the Canal Zone, bred from larvee in a ditch, 
from a small patch of alge beside railroad track, and from a swamp. 
(A. H. Jennings. ) 

Type.—Cat. No. 11966, U.S.N.M. 

Similar to C. spissipes Theobald and C. fur Dyar and Knab, but 
easily distinguished by the narrow wing-scales and the more extensive 
golden area of the mesonotum. 





CULEX DAUMASTOCAMPA, new species. 


Female.—Proboscis long and slender, swollen at the apex; palpi 
black-sealed; occiput golden-scaled, with black scales sparsely inter- 
mixed, a large dark spot on each side; thorax deep brown scaled, the 
front and lateral margins on the anterior half very broadly bright 
golden-scaled; scutellum dark-scaled; abdomen dark-scaled above, 
with bronzy luster, slightly lighter colored beneath, but without dis- 
tinct banding; scales along the wing veins long and narrow, darkly 
colored; legs dark-sealed, with bronzy luster; hind legs with the 
under surface of the femora silvery white-scaled, the apices of the 
tibie and a rather broad ring at the base of the first tarsal joint sil- 
very white-scaled; second and third tarsal joints very narrowly sil- 
ver-white-ringed at the bases, the rings obsolete on the fourth and 
fifth joints; front and middle legs without rings; tarsal claws sim- 
ple. Length, 2 mm. 

Male—Palpi long and slender, nearly as long as the proboscis, 
black-scaled, without annulations; head and thoracic markings as 
in the female; abdomen dark-scaled above, with strong coppery 
luster; beneath the scaling is more brassy, but there are no segmental 
bands; knees of the hind legs silvery scaled; tibial and tarsal mark- 
ings as in the female. Length 2 mm. 

Three specimens, Porto Bello, Fort San Felipe, Panama, bred 
from larve in water between the leaves of bromeliaceous plants. 
(A. H. Jennings.) 

Type.—Cat. No. 11967, U.S.N.M. 
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CULEX PINAROCAMPA, new species. 


Female—Proboscis moderately long and slender, not distinctly 
swollen at the tip; black-scaled above and beneath; palpi black- 
scaled; occiput clothed with recumbent whitish and bronzy brown 
scales and with upright dark forked ones; the whitish scales form 
a margin to the eyes, a median line and large lateral patches; meso- 
notum bronzy brown-scaled, with several spots of light scales—a 
pair of median subdorsal spots, a pair farther forward at the lateral 
margim, another pair above the roots of the wings; the front margin 
is light-scaled, as also the margin of the antescutellar bare space ; 
scutellum light-scaled, with a brassy luster; abdomen above black- 
sealed, with bluish luster, the segments with narrow basal bands, 
which are broadened mesially on all but the last two segments; on 
the last three segments the bands are expanded toward the lateral 
margins; ventrally the abdomen is pale-scaled, the apices of the 
segments obscurely dark-banded; femora dark-scaled above, light- 
scaled beneath nearly to the apices, knees yellowish white-scaled ; 
tibiz yellowish white-scaled at bases and apices, tarsi of all the legs 
with the first, second, third, and fourth joints yellowish white-ringed 
at bases and apices; mid and hind legs with the fifth tarsal joint 
entirely yellowish white-scaled; last tarsal joint of the forelegs in 
part obscurely bronzy-scaled; wings with the scales along the veins 
dusky, long, and very narrow; claws simple. Length, 5.5 mm. 

Male.—Proboscis stouter than in the female, black-scaled, with a 
white mark on the ventral surface before the middle; palpi long and 
slender, dark-scaled, longer than the proboscis, with narrow yellowish 
white annulations, more than half of the apical portion clothed with 
long hairs; head and thoracic markings as in the female; abdomen 
long and slender, black-scaled above, with clear white basal segmental 
bands, broader than in the female, the eighth seement nearly entirely 
white-scaled; venter light-scaled, with apical dark bands, lateral 
margins of the abdomen with numerous long pale cilia; tarsi marked 
as in the female. Length, 5 mm. 

One hundred and seventeen specimens, Cordoba, Mexico, bred 
from larvee in puddles along the Rio San Antonio. (F. Knab.) 

Type.—Cat. No. 11968, U.S.N.M. 





CULEX CONSTERNATOR, new species. 


Female.—Proboscis long and slender, not distinctly swollen at the 
apex, entirely dark-scaled, with bronzy luster; palpi nearly one- 
fourth the length of the proboscis, slender, dark-scaled, with bronzy 
luster; occiput dark-scaled, the margins of the eyes distinctly and 
rather broadly silver-white-scaled; mesonotum dark brown scaled, 
with shght luster; pleura green, with patches of white scales; abdo- 
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men depressed, truncate at tip, clothed above with dark scales, with 
distinct coppery luster, the bases of the segments with lateral trian- 
gular silvery white spots; venter dull whitish-scaled, unbanded ; 
wings with the scales along the veins dusky, long and very narrow; 
legs dark-scaled, with bronzy luster, the underside of the femora pale- 
scaled; tarsi not ringed; claws simple. Length, 4 mm. 

Male.—Palpi long and slender, very shghtly longer than the pro- 
boscis, dark-scaled, with bronay luster and without annulations; head 
and mesothorax colored as in the female; abdomen long and slender, 
dark-sealed above, with coppery luster, the segments with basal sil- 
very white lateral spots; venter pale-scaled. Length, 3 mm. 

Thirty-nine specimens, Cordoba, Mexico, bred from larvee in water 
in a hollow tree. (F. Knab.) 

Type.—Cat. No. 11969, U.S.N.M. 





CULEX STENOLEPIS, new species. 


Female.—Proboscis rather long and slender, black-scaled, labelle 
pale-sealed; palpi entirely black-scaled; occiput clothed with pale 
brownish scales, with brassy luster, the margin of the eyes narrowly 
white-scaled, broadened into a patch at the sides, numerous erect 
forked scales particularly basally; mesonotum deep brown-scaled, 
with bronzy luster and mottled with patches of brassy scales; these 
scales are most conspicuous along the margims and form two oblique 
subdorsal bars; anteriorly they form a dorsal patch and are also 
abundant around the antescutellar bare space and the bases of the 
wings; scutellum covered with brassy scales; abdomen depressed, 
truncate at the tip, dull black-scaled above, with narrow white basal 
seomental bands; beneath the basal bands occupy about half of each 
segment; wings with the veins clothed with brownish long and very 
narrow scales; legs black; femora white-scaled beneath except the 
apical portion ; knees white-scaled ; tibia with their apices pale-scaled, 
a line of pale scales along their inner surfaces; tarsi of all the legs 
white-ringed at base and apex of each joint, the front legs very nar- 
rowly so, on the hind legs very broadly; last tarsal jomt of the hind 
legs entirely white-scaled; claws simple. Length, 3.5 mm. 

Male.—Proboscis long, rather slender, black-scaled, with a white 
ring around the middle, the labelle pale-scaled ; palpi long, exceeding 
the proboscis, slender, clothed with black scales, narrowly annulated 
with white, the apical half covered with long black hairs; head and 
thorax marked as in the female; abdomen deep black-scaled above, 
without luster, the basal segmental white bands much broader than 
in the female; legs marked as in the female. Length, 4 mm. 

Forty-seven specimens, Cordoba, Mexico, bred from larve in water 
between the leaves of bromeliaceous plants. (F. Knab.) 

Type.——Cat. No. 11970, U.S.N.M. 
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CULEX AIKENII, new species. 


Female.—Unknown. 

Male.—Proboscis long and slender, the apical portion somewhat 
stouter, clothed with brownish and grayish scales, giving a mottled 
effect, without light ring; palpi very long and slender, slightly thick- 
ened in their apical halves, clothed with brownish scales and mottled 
with grayish ones; the second segment with a broad white ring before 
the middle; apical half of the palpi clothed with long hairs; occiput 
clothed. with gray and pale brown scales, the margin of the eyes 
white-scaled, the usual upright dark forked scales present; meso- 
notum clothed with light yellow-brown and grayish scales, without 
distinct lines or pattern; abdomen dusky-scaled above, the segments 
broadly banded with white basally; on the sixth and seventh seg- 
ments the bands extend along the lateral margins to the apices of 
the segments; eighth segment mostly black-scaled above; beneath the 
abdomen is light-scaled without bands, ciliation of the abdominal 
margins pale, long, and abundant; veins of the wings clothed with 
pale brownish long and narrow scales, those along the costa black; 
legs blackish-scaled, with hghter mottling on the femora and tibie; 
the tarsi show a faint bronzy luster and are not ringed; under sur- 
faces of the femora pale-scaled; tibive paler scaled on the inner side. 
Length, 3 mm. 

Three specimens, New Amsterdam, Dutch Guiana, February 17, 
1908. (J. Aiken.) 

Type.—Cat. No. 11977, U.S.N.M. 

We realize the undesirability of describing species of Culex from 
the male sex alone, on account of the difficulty of ever associating 
the proper female; but in this case Doctor Aiken has communi rated 
to us the larva, which makes future identification of the female easy. 
The larva is almost the exact counterpart of our Culex regulator, de- 
scribed from Santo Domingo, but the male adult differs strikingly 
from the male of regulator, so that there is no question but that the 





two forms are distinct species. It is proper to state that the larv: 
sent us by Doctor Aiken is a whole larva, not the skin from a bred 
specimen, and therefore the authority for the association rests with 
him. 

Named for Dr. J. Aiken, who collected the specimens and has 
kindly sent us a series of species from Dutch Guiana. 

CULEX EUMIMETES, new species. 

Female.—Proboscis moderately long and slender, not swollen at 
the tip, black-scaled, a rather broad white ring at the middle; palpi 
slender, black-scaled, the apices white-scaled; occiput clothed with 
brownish scales with brassy luster; eyes narrowly margined with sil- 
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very white, much broadened at the sides; mesonotum bright brown- 
scaled, with brilliant bronzy luster and with traces of pale shining 
scales along the margins and around the antescutellar bare space; 
mesially there are two subdorsal spots of pale scales; scutellum pale- 
scaled; abdomen depressed, dull black-scaled, the segments with 
‘ather narrow basal white bands; venter pale-scaled, with obscure 
apical dark bands; wings with the scales along the veins dark, long 
and very narrow; legs black; femora with the under surface white- 
scaled; knees narrowly white-scaled; apices of the tibiz white-scaled, 
the inner side of the tibiew and tarsi with a line of pale scales; tarsi 
of all the legs white-ringed at both ends of the joints, the rings very 
broad on the hind legs, the last tarsal joint of the hind legs white 
with a small black ring; claws simple. Length, 3.5 mm. 

Male.—Proboscis rather long, not swollen at apex, white-ringed 
at the middle; palpi slender, considerably longer than the proboscis, 
black-sealed, with white annulations, the apical two-thirds clothed 
with long hairs; head and thoracic markings as in the female; ab- 
domen long and slender, dull black-scaled above, the segments with 
very broad basal white bands, expanded laterally on the sixth, 
seventh, and eighth segments; venter pale-scaled, with an indication 
of subapical dark banding; legs marked as in the female. Length, 
3.0 mm. 

Ten specimens, Orizaba, Mexico, bred from larve found in a pud- 
dle of drainage water in the suburbs of the city. (IF. Knab.) 

Type.—Cat. No. 11971, U.S.N.M. 

The adult so closely resembles that of C. stigmatosoma Dyar that 
it is almost impossible to distinguish them: but the larve are very 
dissimilar. 





SABETHES TARSOPUS, new species. 


Female.—Proboscis moderately long, slender, swollen at the apex, 
clothed with black scales, with a metallic blue luster; palpi black- 
scaled, with blue luster; prothoracic lobes brilliantly blue-scaled; 
mesonotum similar, becoming paler in color with a greenish silvery 
tinge on the scutellum; pleura -and coxe silver-scaled; metanotum 
with a group of bristles near the apex, its surface clothed with flat 
silver scales; postscutellum brilliantly light blue-scaled; abdomen 
with metallic blue scales above and at the sides, beneath silvery white- 
scaled, the colors separated in a straight line; tip of the abdomen 
with coarse black bristles; legs mostly metallic blue-scaled, with 
purple luster; the front and mid legs ciliate, hind pair simple; the 
front legs are ciliate on the apical half of the tibiz and the base of 
the first tarsal joint, the ciliation following the upper and lower sur- 
faces; the apical portion of the second and all of the following joints 
silvery white marked beneath; mid-legs with the ciliation on the 
apical half of the tibie and the first and second tarsal joints, very 
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long along the dorsal margin of the tibia and first tarsal joint; sec- 
ond tarsal joint, including its ciliation, silvery white; third tarsal 
joint and most of the fourth silver-white, the apex of the fourth 
above and all of the fifth black-scaled; there is an elongate white 
spot on the ventral surface of the tibia just above the ciliation; hind 
legs without ciliation and with the fourth and fifth tarsal joints 
silver white on the inner side. Length, 4.5 mm. 

Three specimens, Bocas del Toro, Panama, September 28, 1903 (P. 
Osterhout) ; Paraiso, Canal Zone, Panama, November 1, 1907 (A. H. 
Jennings) ; Cordoba, Mexico, March 16, 1908 (F. Knab). 

Type—Cat. No. 11972, U.S.N.M. 

This and the following species are close to the one identified as 
Sabethes longipes Fabricius by Theobald, but wrongly, as Fabricius’s 
description obviously implies another insect. 





SABETHES SCHAUSI, new species. 


Female.—Proboscis very slender, swollen at the tip, rather short, 
dark-scaled, with blue luster; palpi dark-scaled; occiput clothed 
with light metallic blue scales; prothoracic lobes clothed with pale 
iridescent scales; mesonotum with bright greenish and iridescent 
scales, becoming blue upon the scutellum; pleura and coxe silver- 
white-scaled; metanotum covered with silver scales, a group of bris- 
tles near the apex; abdomen above and at the sides dark-scaled, with 
deep blue and purple iridescence; venter silvery white scaled; tip 
of the abdomen with coarse black bristles; sixth segment black- 
scaled beneath along median line; legs mostly dark metallic blue- 
scaled with purple reflection, all three pairs ciliate, the cilia form- 
ing broad paddles on the middle pair; front legs ciliate along nearly 
the entire upper surface of the tibiz and two-thirds of the lower sur- 
face; first tarsal joint ciliate along upper surface; second tarsal 
joint white-marked on the apical half of the inner surface; mid-legs 
with the apical half of the tibiv, all of the first tarsal joint broadly 
ciliate along front and hind margin; second tarsal joint ciliate along 
hind margin; the tibiz have a long white dash on the inner side above 
the paddle; the second joint with its ciliation and the third joint are 
snow white, fourth and fifth black-scaled; hind legs with the apical 
third of the tibie ciliate, the ciliation rather short; fourth and fifth 
joints white-scaled on the inner side; some dark scales at their apices. 
Length, 7 mm. 

One specimen, Omati, British Guiana. (W. Schaus.) 

Type.—Cat. No. 11973, U.S.N.M. 

_ It gives us pleasure to dedicate to our good friend, Mr. William 
Schaus, the only specimen of mosquito that he has sent us from 
tropical America. 
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LESTICOCAMPA SCHEDOCYCLIA, new species. 


Female.—Proboscis long, moderately slender, not swollen at the 
apex, clothed with black scales with bluish iridescent reflection ; palpi 
slender, about two-fifths the length of the proboscis, clothed with 
black scales, with blue and iridescent luster; occiput clothed with flat 
iridescent scales, blue and green predominating, and quite dark in 
appearance in some lights, in other lights entirely silvery; there is a 
large silver patch on the vertex; prothoracic lobes well separated, 
the upper portion clothed with dark blue and violet iridescent scales, 
the lower portion with silvery white scales; mesonotum brown-scaled, 
with bronzy luster; scutellum clothed with flat, light greenish, and 
iridescent scales; metanotum with a group of sete near the apex, 
without scales; postscutellum clothed with blue and green iridescent 
scales; abdomen long and slender, subcylindrical, blunt at the end, 
clothed above and at the sides with dark scales, which show blue, 
green, and bronzy reflections; beneath white-scaled, the lateral 
margins shallowly indented on each segment; tip of the abdomen 
with numerous coarse bristles; veins of the wings clothed with bronzy 
brown broad scales; legs mostly dark-scaled, with blue, bronzy, and 
iridescent reflections; femora pale-scaled beneath; front and mid 
legs without white markings; hind legs with a white spot at the apex 
of the femora beneath, a white spot on the under sides of the tibize 
beyond the middle, the tarsi with basal white dashes on the under 
side, becoming progressively longer on each segment and reaching 
nearly to the apex of the fifth jot; legs without ciliation. Length, 
4 mm. 

Two specimens, interior of Nicaragua, without precise locality. 
(Dr. F.’W. Thornton.) 

Type.—Cat. No. 11974, U.S.N.M. 


PROSOPOLEPIS JOCOSA, new species. 


Female.—Proboscis moderately long and slender, the apical portion 
swollen, black-scaled ; palpi short, slender, black-scaled ; celypeus black- 
ish, clothed with silvery gray scales; eyes contiguous; occiput dark- 
scaled, with faint metallic reflection, the margin of the eyes nar- 
rowly silver-gray-scaled ; prothoracic lobes well separated, prominent, 
clothed with blackish seales, with faint luster; mesonotum dark- 
scaled, with faint metallic luster and with grayish reflections over the 
roots of the wings and on the scutellum; metanotum with a group of 
setee near the apex and without scales; postscutellum with numerous 
long pale hairs and with dark scales like those of the abdomen; ab- 
domen clothed above with blue-black scales, with very faint metallic 
luster; beneath silver-white-scaled, the lateral margins straight; tip 
of the abdomen with numerous coarse bristles; scales of the wing- 
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veins brown, broad, those along the costa blue-black; legs dark- 
scaled, with blue and bronzy luster and without white markings; 
femora whitish beneath. Length, 4 mm. 

One specimen, Caldera, Canal Zone, Panama. (A. H. Jennings.) 

Type.—Cat. No. 11975, U.S.N.M. 

The genus Prosopolepis Lutz was founded on the presence of scales 
on the clypeus, which is not a fundamental character. However, the 
species before us is separable from Lesticocampa by the slender pro- 
boseis of the latter, not enlarged at the tip, and we therefore recog- 
nize the generic name. 


PHONIOMYIA SIMMSI, new species. 


Female.—Vroboscis long and slender, black-scaled; palpi short, 
slender, black-scaled; occiput dark-scaled, with bronzy and blue re- 
flections; eyes margined with whitish scales, which are more con- 
spicuous on the vertex; wedge between the eyes white-scaled ; protho- 
‘racic lobes dark-scaled, with blue reflection; mesonetum dark-brown- 
scaled, with bluish reflection; metanotum with a group of sete near 
the apex, without scales; postscutellum clothed with scales like those 
of the abdomen; abdomen dark-scaled above, with coppery and blue 
reflections; beneath silvery white-scaled, the lateral margins straight; 
tip of abdomen blunt, bristly; wing-veins clothed with brown, rather 
broad scales; legs dark-scaled, with blue and bronze reflections; under 
side of the femora and tibize whitish-scaled ; on the hind legs the tarsi 
are light-scaled beneath, becoming clear silvery white upon the last 
tarsal joint. Length, 3.5 mm. 

One specimen, Porto Bello, San Felipe, Panama, bred from a larva 
in water in the leaves of bromeliaceous plants. (A. H. Jennings.) 

Type.—Cat. No. 11976, U.S.N.M. 

Named, at the suggestion of Mr. A. H. Jennings, in honor of Mr. 
H. Simms, a most efficient sanitary inspector at Empire, in the Canal 
Zone, Panama. 


WYEOMYIA ABASCANTA, new species. 


Female.—Proboscis moderately long and slender, somewhat swollen 
at the apex, black-scaled; occiput dark-scaled, with blue and green 
metallic reflection, the margin of the eyes dull white-scaled; protho- 
racic lobes dark-scaled, with blue, purple, and bronzy reflections, a 
patch of silvery white scales at the apex, basal portion silvery white 
scaled; mesonotum bronzy brown sealed, with dark bluish reflection ; 
pleura silvery white scaled; abdomen dark-scaled above, beneath 
coarsely white-scaled, the colors separated on the sides in a straight 
line; legs dark, with bronzy and blue reflections, the mid legs with 
the apex of the second tarsal joint, all of the third and fourth joints 
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and part of the fifth silvery white-scaled on the under side. Length, 
3.0 mam. 
Male.——The markings are as in the female. 
Two specimens, Trinidad, British West Indies, June. (A. Busck.) 
Type.—Cat. No. 11983, U.S.N.M. 





WYEOMYIA GYNZECOPUS, new species. 


Female.—Proboscis moderately long, slender, much dilated toward 
the apex, black-scaled; palpi black-scaled, with bronzy luster, the 
tips silvery white; occiput dark-scaled, with green and blue irides- 
cence, the margin of the eyes narrowly silvery white scaled; pro- 
thoracic lobes dark-scaled, with bluish iridescence, the apices nar- 
rowly silvery tipped, the basal portion mostly white-scaled; meso- 
notum bronzy brown-scaled, with obscure bliuish reflection; abdomen 
deep bronzy brown above, with blue reflection, beneath coarsely white- 
sealed, the colors separated on the sides in a straight line; legs dark, 
with bronzy and bluish reflections, the hind legs with the under side 
of the fourth and fifth tarsal joints white-marked ; on the fourth joint 
the white extends from the base nearly to the apex, the fifth white 
at the base. Length, 3.5 mm. 

One specimen, Esparta, Costa Rica, September 18, 1905. (I*. Knab.) 

Type.—Cat. No. 11984, U.S.N.M. 


WYEOMYIA ABLECHRA, new species. 


Female.—Proboscis long and slender, dilated at the apex, black- 
scaled; palpi slender, black-scaled ; occiput dark-scaled, with blue and 
green reflections, the margin of the eyes dull whitish scaled, inter- 
rupted on each side below the vertex; prothoracic lobes metallic 
violaceous, a large patch of silvery scales at the apex, basal portion 
silvery-scaled; mesonotum dark-scaled, with faint bronzy and blue 
reflections; abdomen dark-scaled above, with shght blue reflection, 
beneath white-scaled, the colors separated on the sides in a straight 
line; legs dark-scaled, with bronzy reflection; on the mid-legs the 
apical portion of the second tarsal joint and all of the third, fourth, 
and fifth silvery white beneath; hind legs with a dash of silvery 
white at the bases of all the tarsal joints beneath. Length, 3.5 mm. 

Eighteen specimens, Sonsonate, Salvador, August 16, 1905. (F. 
Knab. ) 

Type.—Cat. No. 11985, U.S.N.M. 


WYEOMYIA ABLABES, new species. 


Female.—Proboscis long and slender, somewhat enlarged towards 
the apex, black-scaled; palpi black-scaled; occiput dark-scaled, with 
blue and green reflections, the margin of the eyes narrowly whitish 
scaled and forming a distinct silver spot on the vertex; prothoracic 
lobes dark-scaled, with violaceous luster, the tips silvery-scaled; 
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mesonotum dark-sealed, with faint bronzy and blue reflections; pleura 
silvery white-scaled; abdomen black-scaled. above, with slight blue 
and bronzy reflections, beneath white-scaled, the colors separated on 
the sides in a straight line; legs dark-scaled, with bronzy and blue 
luster; on the middle legs the extreme apex of the second tarsal joint 
and all of the third and fourth white beneath; on the hind legs the 
fourth and fifth tarsal joints are white beneath except at their 
extreme apices. Length, 3.5 mm. 

Jale.—Resembles the female in coloration. 

Eighteen specimens, selected from a series, Cordoba, Mexico, bred 
from larve in water between the leaves of bromeliaceous plants. 
(F*. Knab.) 

Type.—Cat. No. 11986, U.S.N.M. 


WYEOMYIA ABEBELA, new species. 


Female——Proboscis rather long and slender, enlarged toward the 
apex, black-scaled; palpi black-scaled; occiput dark-scaled, the 
margin of the eyes clear white scaled, forming a patch on the vertex ; 
prothoracic lobes pearly violaceous in the middle, the tip and base 
silvery white; mesonotum dull brown-sealed, with obscure bronzy 
and blue reflection; pleura silvery white-scaled ; abdomen dark-scaled 
above, with faint bronzy and blue luster, beneath coarsely white- 
scaled, the colors separated on the sides in a straight line; legs en- 
tirely dark-scaled, with bronzy and blue reflection, the femora and 
hind tibie light-scaled beneath; tarsi without white markings. 
Length, 3 mm. 

Male.—Coloration as in the female. 

Six specimens, Cordoba, Mexico, bred from larve in water between 
the leaves of bromeliaceous plants. (F. Knab.) 

Type.—Cat. No. 11987, U.S.N.M. 


WYEOMYIA ABIA, new species. 


Female.—Proboscis slender, moderately long, much swollen at the 
apex; palpi dark-scaled; occiput dark-scaled, with obscure blue and 
green luster, the eyes narrowly margined with dull white scales, the 
margin interrupted toward the vertex; prothoracic lobes clothed with 
pearly iridescent scales, the apices without white tips; mesonotum 
bronzy-scaled, with obscure bluish reflection; abdomen bronzy-scaled 
above, with bluish reflection, beneath coarsely white-scaled, the colors 
separated on the sides in a straight line; legs dark-scaled, with bronzy 
and blue reflections; mid-tarsi with the apical half of the second and 
all of the third and fourth joints silvery white-scaled on one side; 
front and hind tarsi unmarked. Length, 3 mm. 

Male—Coloration as in the female. ; 

Two specimens, Dominica, West Indies. (IF. KE. Campbell.) 

L'ype.—Cat. No. 11988, U.S.N.M. 
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WYEOMYIA ANDROPUS, new species. 


Female.—Proboscis rather short and stout, swollen toward the 
apex, black-scaled; palpi black-scaled; occiput dark-scaled, with 
greenish and brownish reflectiens, the eyes not distinctly white- 
margined above, the marginal scales being of a grayish cast; pro- 
thoracic lobes dark-scaled, with greenish and bronzy luster and with- 
out pale scales on the apices; mesonotum dull brown-scaled, with 
obscure bronzy and bluish luster; abdomen dark-scaled above, nearly 
black, beneath yellowish white-scaled, the colors separated on the — 
sides in a straight line; legs dark-sealed, with bronzy and bluish 
reflections, without white markings on the tarsi. Length, 3 mm. 

Jale——The proboscis somewhat longer and more slender than in — 
the female, abdomen expanded toward the tip, the claspers widely — 
separated and conspicuous; fore tibie and tarsi silvery yellowish- — 
scaled beneath, the color whitest and most conspicuous on the second, — 
third, and fourth joints; mid-legs, with the tibia, the basal half of — 
the first tarsal joint silvery white marked beneath, the apical half of 
the second joint and all of the succeeding joints silvery white marked 
above and beneath; hind legs entirely dark. 

Twenty-six specimens, Porto Bello, Fort San Felipe, and Calderz 
Island, Porto Bello Bay, Panama, bred from larve in water between 
the leaves of bromeliaceous plants. (A. H. Jennings.) 

Type.—Cat. No. 11989, U.S.N.M. 





WYEOMYIA CLASOLEUCA, new species. 


Female.—Proboscis moderately long and slender, the apical third 
much swollen, black-scaled; palpi black-scaled; occiput dark-scaled, 
without light margin to the eyes; prothoracic lobes dark metallic 
blue-scaled with purple reflection, the apices without lighter scales; 
mesonotum dark dull brown-sealed, nearly black; abdomen dark- 
scaled above, with obscure bronzy and blush reflections, beneath 
silvery white-scaled, the colors separated on the sides in a straight 
line; legs dark-scaled, with bronzy and blue reflection; on the hind 
legs the fourth tarsal jot is silvery white-marked beneath from the 
base nearly to the apex, the fifth tarsal joint stlvery white-marked 
beneath throughout; fore and mid tarsi entirely dark. Length, | 
3.5 mm. 

Two specimens, Caldera Island, Porto Bello Bay, Panama. (A. H. 
Jennings. ) 


Type—Cat. No. 11990, U.S.N.M. 


. 
e 


WYEOMYIA DYMODORA, new species. 
Female.—Proboscis very long and slender, as in Phoniomyita, but 
shehtly swollen at the tip, black-scaled; palpi black-scaled; occiput 
dark-sealed, with blue and green iridescence, margin of the eyes not 
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distinctly light-scaled, and without white spot on the vertex; pro- 
thoracic lobes dark-scaled, with obscure bluish luster, without light 
scales at the apices; mesonotum obscurely brown-scaled; abdomen 
dark-scaled above, with bluish reflection, white-scaled beneath, the 
colors separated on the sides in a straight line; wings with the scales 
onthe veins elongate, rather narrow; legs dark-scaled, with bronzy 
and blue reflection, fore and mid tarsi without white beneath; hind 
tarsi with the fourth and fifth joints silvery white-marked beneath, 
the fourth joint black at the apex, the white on the fifth joimt con- 
tinuous. Length, 3.5 mm. 

Two specimens, Caldera Island, Porto Bello Bay, and Fort San 
Felipe, Porto Bello, Panama, bred from larve in water between the 
leaves of bromeliaceous plants. (A. H. Jennings.) 

Type.—Cat. No. 11991, U.S.N.M. 

The species resembles W. clasoleuca Dyar and Knab in coloration, 
but the long proboscis, almost like that of a Phoniomyia, and the 
narrow wing scales will easily separate it. 


WYEOMYIA BARIA, new species. 


Female.—Proboscis moderately long and slender, much swollen 
apically, dark-sealed; palpi dark-scaled; occiput dark-scaled, with 
obscure bronzy luster; at the sides the eyes very narrowly white- 
margined; on the vertex a minute white spot; prothoracic lobes dark- 
scaled, the apices silvery scaled, the basal portion also silver-scaled ; 
mesonotum dark brownish-sealed, with bronzy and bluish luster; 
abdomen dark-scaled above, with brownish and bluish luster, beneath 
white-scaled, the colors separated on the sides in a straight line; legs 
dark-sealed, with bronzy and blue reflections; front and mid tarsi 
unmarked; hind tarsi with the fourth joint silvery white scaled to 
the apex beneath; the fifth joint silvery white-marked beneath on its 
basal two-thirds. Length, 3 mm. 

One specimen, Sonsonate, Salvador, August 30, 1905. (I. Knab.) 

Fype.—Cat. No. 11992, U.S.N.M. 


WYEOMYIA MEGALODORA, new species. 


Female.—Proboscis long and rather slender, swollen at the apex: 
occiput dark-scaled, obscurely iridescent, margin of the eyes nar- 
rowly dull white-scaled; prothoracic lobes pale violaceous, iridescent, 
without light scales at the apices; mesonotum dark brownish-sealed, 
with obscure bronzy and bluish luster; abdomen above blackish- 
sealed, with faint bronzy and bluish luster, beneath coarsely white- 
sealed, the colors separated on the sides in a straight line; legs dark- 
sealed, with bronzy and bluish reflections; the tarsi of the front and 
hind legs unmarked; the middle legs, with the apical half of the 
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second and all of the succeeding joints, silvery white-marked beneath. 
Length, 3.5 mm. 

Two specimens, Sonsonate, Salvador, August 30,1905. (T°. Knab.) 

Type.—Cat. No. 11993, U.S.N.M. 

The prothoracic lobes in certain lights have a shining appearance 
at their apices, but do not seem to be clothed with differently colored 
scales from those of the general surfaces of the lobes. 


WYEOMYIA MATA, new species. 


Female.—Proboscis long and slender, swollen at the apex, dark- 


scaled, with a line of whitish scales on the under surface; palpi dark- 
scaled; occiput dark-scaled, with faint bluish and bronzy reflections, 


the margin of the eyes dull white-sealed, interrupted on each side of 
the vertex; prothoracic lobes dark blue and violaceous, with strong 
iridescence; mesonotum dark bronzy brown-scaled; abdomen above 
blackish brown-sealed, with obscure bronzy and blue reflections, be- 
neath coarsely white-scaled, the colors separated on the sides in a 
straight line; legs dark-scaled, with bronzy and blue reflection, the 
under surfaces of the femora and tibiew pale brassy-scaled ; mid-legs 
with the apical half of the second joint and all of the third, fourth, 
and fifth silvery white-marked on one side; front and hind tarsi 
unmarked. Length, 3.5 mm. 

Two specimens, Sonsonate, Salvador, August 19, 1905, and Santa 
Lucrecia, State of Vera Cruz, Mexico, June 21,1905. (IF. Knab.) 

Type.—Cat. No. 11994, U.S.N.M. 


WYEOMYIA ARGYRURA, new species. 


Female.—Proboscis moderate, swollen at the tip, black-scaled; 
occiput dark-scaled with iridescent reflections, a diffuse silvery spot 
at the vertex, sides of the head white-scales, running up part way 
along the ocular margin; prothoracic lobes entirely silvery-scaled ; 
mesonotum dark bronzy brown-scaled; abdomen black-scaled above 
with bluish reflection, the tip silver-scaled; beneath silvery-scaled, 
the colors separated on the sides in a straight line. Legs deep brown- 
scaled with bluish and bronzy reflections, femora and tibie white 
beneath as also the front tarsi, the white broader and more distinct 
on the third joint; on the hind legs all the tarsal joints have silvery 
white basal marks beneath, which extend well towards the apex; 
mid tarsi with the apex of the second, and all of the succeeding joints 
silver white-scaled above and beneath. Length, 2.5 mm. 

One specimen, San Antonio de los Banos, Cuba (J. H. Pazos). 

Type.— Cat. No~120095 U.S:N-M: 

Nearest to W. sororcula Dyar and Knab, but distinguished by the 
silvery tip of the abdomen. 





SOME NEW ISOPODA OF THE SUPERFAMILY ASEL- 
LOIDEA FROM THE ATLANTIC COAST OF NORTH 
AMERICA. 


By Harrier Ricnarpson, 


Collaborator, Division of Marine Invertebrates, U. S. National Musewm, 


In the U. S. Bureau of Fisheries collection recently received by the 
U. S. National Museum from Prof. A. E. Verrill, Yale University 
Museum, are a number of new and interesting forms belonging to 
the superfamily Aselloidea. Several new genera belong to the fami- 
hes, Janiridz and Desmosomidee, and also a new species of Hurycope, 
are herein described. 


Family JANIRIDA. 
Genus [IOLELLA Richardson, 1905. 


IOLELLA GLABRA, new species. 


Body oblong-ovate, about twice as long as wide; surface of body 
without spines or tubercles. 

Head much wider than long with the front produced in the middle 
in a long rostrum, which is about as long as the length of the head; 
the antero-lateral angles are also produced in acute, triangular pro- 
cesses, which are about half as long as the rostrum. The eyes are 
small, round, composite, and are placed halfway between the lateral 
margin and the median longitudinal line and halfway between the 
anterior and posterior margins of the head. The first pair of an- 
tenne have the first two articles of the peduncle about equal in 
length; the third article is about half as long as the second; the 
flagellum, which consists of twenty-four articles, extends a little 
beyond the fifth article of the peduncle of the second pair of an- 
tenne. The second pair of antenne have the first two articles of 
the peduncle very short; the third article is equal in length to the 
first two taken together, and is furnished on the exterior margin 
with an antennal scale; the fourth article is also short; the fifth and 
sixth articles are elongate and are about equal in length; the flagellum 
is long and is composed of nearly one hundred articles. 
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The first segment of the thorax has the lateral margins produced 
in one triangular process on either side, directed anteriorly; the 
second, third, and fourth segments are each produced on either side 
in two triangular processes, one anterior and 
the other posterior; the last three segments 
have the lateral margins produced on either 
side in one long process directed posteriorly, 
with a rudimentary posterior process indicated 
on the posterior margin. 

The abdomen has the post-lateral angles 
produced in one long acute triangular process 
on either side of a small median rounded lobe. 
The uropods have the basal article about equal 
in length to the post-lateral angles of the ab- 
domen; the inner branch is almost as long as 
the basal article; the outer branch is a little 
shorter. 

The first pair of legs are prehensile; all the 
others are ambulatory and furnished with bi- 
unguiculate dactyli. 

The single specimen is a male, and comes 
from Station 2116, off Cape Hatteras. It was 
collected at a depth of 888 fathoms in blue mud 
and fine sand by the U. 8. Bureau of Fisheries’ steamer Albatross. 

The type is in the U. S. National Museum. Cat. No. 38963. 

This species is very similar to Jolella spinosa (Harger), and differs 
chiefly from that species in lacking spines on the dorsal surface of 
the body. 





Fic. 1.—IOLELLA GLABRA. 


Genus RHACURA, new. 

Head without rostrum, but with a triangular median frontal proc- 
ess. Lateral margins of head with two triangular processes; eyes 
small, but distinct. First pair of antenns with a peduncle of three 
articles and a multi-articulate flagellum; second pair of antenne 
with the third article of the peduncle furnished with an antennal 
scale. 

First and fourth thoracic segments with one lateral process on 
either side; second, third, fifth, and sixth segments with two lateral 
processes; seventh thoracic segment with three lateral processes. 

Abdomen furnished with four lateral triangular processes on either 
side. 

Legs as in the genus /oledla. 

This genus differs from <Acanthaspidia Stebbing,t the type of 
which is Acanthaspidia typhlops (Sars),? in the presence of eyes, 





« Acanthaspidia Stebbing=Acanthoniscus Sars, Hist. Crust., 18938, p. 378. 
> Norwegian North-Atlantic Expedition, XIV, Zoology, Grust., I, 1885, pp. 
119-121, pl. x, figs. 27-80. 





tat 
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in having the first pair of legs prehensile, and not similar to the 
following pairs as in that genus, in having the legs furnished with 
bi-unguiculate dactyli; in not having a bifurcate rostrum, in having 
the fourth thoracic segment produced laterally in one process and 
not two, in having the fifth and sixth thoracic segments produced 
laterally in two processes and not three, in having the lateral margins 
of the abdomen produced in four large processes and not eight as in 
that genus. 

It differs from /olanthe Beddard® in the presence of eyes, in having 
the first pair of legs prehensile, and not similar to the succeeding pairs 
as in that genus, in having the fourth thoracic segment produced lat- 
erally in one process and not two, as in both species of Jolanthe, T. 
acanthonotus Beddard, and /. decorata Hansen,’ in having the fifth 
and sixth segments produced in two processes laterally and the sey- 
enth segment in three, and not as in the two species mentioned in 
which the lateral margins of the fifth, sixth, and seventh se@ments 
are produced in one long spine. In the genus ?hacura the lateral 
margins of the abdomen are produced in four processes, while in 
I. acanthonotus there are three long processes and in /. decorata there 
are eight short ones. 

This genus differs from /anthopsis Beddard° in having the first 
pair of legs prehensile and not similar to the sueceeding pairs as in 
that genus, in having the first and fourth thoracic segments produced 
laterally in one process and not two, in having the fifth and sixth seg- 
ments produced in two processes, the seventh in three, and not as in 
Tanthopsis bovallii (Studer) ,’ which has the last three thoracic seg- 
ments produced laterally in one long process, and in having four long 
processes on the lateral margins of the abdomen and not rudimentary 
ones as in that genus. 

This genus seems closer to Jolella® Richardson than to any of the 
genera referred to above. It differs, however, in having the rostrum 
reduced to a triangular expansion, in having two lateral processes to 
the head instead of one, in having one lateral process to the fourth 
thoracic segment instead of two, in having two lateral processes to the 
fifth and sixth segments and three to the seventh segment, while in 
Tolella there is one process to each of these segments, and in having 
four triangular processes to the lateral margin of the abdomen in- 
stead of one post-lateral process as in Jole//a. 


*Challenger Report, Zool., XVII, Pt. 48, Report on the Isopoda, Pt. 2, 1886, 
pp. 15-18, pl. 1v, figs. 9-14; pl. v, figs. 1-4. 

>Plankton Expedition, II, 1895, pp. 6-7, pl. 1, figs. 1—-1e. 

Challenger Report, Zool., XVII, Pt. 48, Report on the Isopoda, Pt. 2, 1886, 
Dp. 15, pl. v, fig. 5. ‘ 

@ Aph. k. Akad. Wiss. Berlin, 1883, pp. 10-12, pl. 1, fig. 2. 

Bull. U. S. Nat. Mus., No. 54, 1905, p. 457 (footnote). 
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The differences between Rhacura and Jolella are greater than those 
between Jolanthe and Acanthaspidia and seem to warrant keeping 
them apart. 

Type of the genus.—Rhacura pulchra, new species. 


RHACURA PULCHRA, new species. 


Body oblong-ovate, about twice as long as 
wide. Dorsal surface covered with granulations. 

Head much wider than long, with the front 
produced in the middle in an obtuse triangular 
process, which does not extend as far as the 
antero-lateral processes; the lateral margins 
are drawn out on either side in two acute tri- 
angular processes, both directed anteriorly ; the 
posterior one 1s shehtly narrower than the an- 
terior process. The eyes are minute and are 
situated closer to the posterior margin than to 
the anterior margin. The first pair of antenni 
have the first article of the peduncle largest ; 
the second and third are subequal and are a 
little shorter than the first; the flagellum is 
composed of eighteen articles. The second pair 
of antenne are broken at the fourth article of 





Fig. 2.—RHACURA PUL- : : : 
CHRA, the peduncle in the only specimen; the third 


article is furnished with an antennal scale. The maxillipeds have the 
first three articles of the palp expanded and dilated. 


The first segment of the thorax has the lateral 
margins drawn out on either side in one triangu- 
lar expansion, acute at the extremity and di- 
rectly anteriorly; the second and third segments 
have the lateral margins drawn out on either 
side in two triangular expensions, about equal in 
width, one anterior and the other posterior; the 
fourth segment has one triangular expansion to 
the lateral margin on either side; the fifth and 
sixth segments have the lateral margins drawn 
out on either side in two triangular expansions 
of about equal size; the seventh and last segment 
of the thorax has the lateral margins drawn out 
in three triangular processes on either side, all 


of equal size. Fig. 3.—RHACURA PUL- 
CHRA. MAXILLIPED. 





The abdomen has the lateral margins drawn 
out on either side in four triangular expansions, the last expansion 
corresponding to the post-lateral expansion in the species of the genus 
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Lolella; between the post-lateral expansions is a small rounded lobe. 
The uropoda are lost in the only specimen. 

The first pair of legs are prehensile, the other six ambulatory in 
character and furnished with bi-unguiculate dactyli. The margins 
of the entire body are armed with minute acute spinules. 

The only specimen, a female, was found at Station 2572, steamer 
Albatross, southeast of Georges Bank, at a depth of 1,769 fathoms. 

The type is in the U. S. National Museum, Cat. No. 38964. 


Genus HAPLONISCUS, new. 


Head without rostrum. First pair of antenne with the peduncle 
composed of only two articles; flagellum composed of several articles; 
second antenne with the peduncle com- 
posed of six articles, the third article fur- 
nished with an antennal scale. Eyes ab- 
sent. 

Terminal segment of body with posterior 
median lobe, on either side of which is a 
small triangular process; uropoda small, 
consisting of a single article. 

The legs are all ambulatory, similar, 
with dactylus uni-unguiculate. They are 
alike in both sexes. 

This genus differs from Nannoniscus 
Sars, its closest ally, in lacking the large 
median lobe of the head, in not having an 
olfactory papilla to the first antenna, in 
the differently shaped abdomen, and in 
having the uropoda composed of a single 
article and not double-branched as in that 
genus. 

The type of the genus is Nannoniscus — wie. 4.—Harvoniscus Bx- 
bicuspis Sars. In 1899, Sars admitted cea: 
that this species was not congeneric with the type species of the genus 
Nannoniscus, but allowed it to remain there. 

The following species also belongs to this genus and is very similar 
to Sars’s species. 





HAPLONISCUS EXCISUS, new species. 


Body oblong-ovate, a little less than twice as long as wide. Color 
in aleohol whitish. Surface smooth. 


“Norwegian North-Atlantic Expedition, XIV, Zoology, Crustacea, I, 1885, pp. 
122-1238. 
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Head wider than long, with the anterior margin slightly excavate 
between the antero-lateral angles; the head is wider posteriorly than 
anteriorly. There are no eyes. The 
first pair of antenne have the first arti- 
cle of the peduncle short. The second 
article is much longer; the flagellum is 
composed of five articles and extends to 
the end of the peduncle of the second 
antenne. The first four articles of the 
second antenne are short; the last two 
are longer and subequal; the third arti- 
cle of the peduncle is furnished with an 
antennal scale; the flagellum is composed 





Fic. 5..—-HAPLONISCUS RETROSPI- of eight articles. 
NIS. ABDOMEN OF FEMALE. The first three segments of the thorax 
(DORSAL VIEW.) : 
are about equal in length; the fourth 
segment is the longest and especially long in the middle region; the 
fifth and sixth segments are about equal 
in length, and are shorter than the 
fourth; the last segment is shorter than 
either of the two preceding segments; 
the lateral margins of all the segments 
are straight, the epimera occupying the 
entire lateral part of the segment. 
The abdomen consists of a single seg- 
ment, the lateral margins of which con- rie. 6—Haprroniscus Rerrosrr- 
verge gradually to the posterior extrem- Nas: /{(SECoND SE 
ity, which has a large rounded median lobe, on either side of which . 
is an acute triangular process. The uro- 
poda consist of a single small article, not 
extending beyond the post-lateral tooth, and 
placed between that and the median lobe. 
All the legs are ambulatory in charac- 
ter, similar and with dactylus uni-ungui- 
culate. They are alike in both sexes. 
Three specimens, two males and one fe- 
male, come from Station 2572, U. S. Bu- 
reau of Fisheries’ steamer A/batross, south- 
east of Georges Bank, taken at a depth of 
Fic. 7.—HAPLONISCUS RETRO- 1,769 fathoms. 
fee eras panes. The type. is in the U. S.- National 
j Museum, Cat. No. 38965. 








«Norwegian North-Atlantic Expedition, XIV, Zoology, Crustacea, I, 1885, pp. 


122-125. 
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This species differs from the species described by Sars," aplonis- 
cus bicuspis, in having the front of the head excavate, in having the 
flagellum of the second antennz composed of eight articles instead of 
thirteen, and in the broader abdomen in proportion to its length with 
the larger and differently shaped median lobe. 

HAPLONISCUS RETROSPINIS, new species. 

This species is more similar to Zaploniscus bicuspis (Sars) in the 
shape of the head, which does not have the front excavated as in the 
preceding species. It differs, however, from Sars’s species in having 
the flagellum of the antenne composed of ten articles instead of 
thirteen and in having the post-lateral teeth of the abdomen longer ; 
the teeth are twice as long as the uropoda in the female and about 
four times as long in the male, while in Sars’s species they do not 
exceed the length of the uropoda. 

About seventeen specimens, two males and fifteen females, were 
collected at Station 2547, south of Marthas Vineyard; they were 
taken at a depth of 390 fathoms. 

The type is in the U. S. National Museum, Cat. No. 38966. 


Genus JANIRELLA Bonnier, 1896. 

Head with a prominent rostrum; lateral margins of head and of 
all the segments of the body produced in prominent processes. Eyes 
absent. First pair of antenne with the peduncle composed of three 
articles; flagellum composed of several articles. Second pair of 
antenne with the third article of the peduncle furnished with an an- 
tennal scale. 

Terminal segment of body triangularly produced at the apex; uro- 
poda biarticulate, consisting of two small articles. 

Legs all ambulatory. ; 

The second antenne of this and the preceding genus, as in the 
genus Vannoniscus Sars, resemble the Janirid@ in having the pedun- 
cle composed of six articles, the third furnished with an antennal 
scale; they also with Vannoniscus, in the total absence of eyes, and in 
the character of the uropods (which are biarticulate and composed of 
two subequal articles in the present genus, but unarticulate in the 
preceding genus) resemble the Desmosomide; but, as Sars says of 
Nannoniscus, in the general form of the body, in the structure of the 
legs and antenne they resemble the Janiride. 

This genus differs from Vannoniscus in lacking the olfactory 
papilla to the first antenna, in having the peduncle of the first antenna 
composed of three articles, in having all the lateral margins of the 
body produced in processes, in the shape of the terminal segment of 
the body, and in having the uropoda composed of two articles, 
biarticulate and not double-branched as in that genus. 

The type of the genus is Janirella nanseni Bonnier. 


@Ann. Univ. Lyon, 1896, pp. 587-593. 
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JANIRELLA LOBATA, new species. 


Body oblong-ovate, about twice as long as wide. Color, in alcohol, 
whitish. 

Head wider than long, with the front produced in a long, prominent 
rostrum, which is bifid at the extremity and has a rounded tooth or 
lobe on either side of the bifid extremity a little posterior to it; the 
lateral margins of the head, just back of the antero-lateral angles, 
are also produced in large lobes, one on either side, directed anteriorly 
and having broad extremities; on the dorsal surface of the head, on 
either side of the median line, is a small 
tubercle near the posterior margin. 

The eyes are entirely absent. The first 
pair of antenne have the first article of the 
peduncle large; the two following articles are 
subequal in length and are each about half 
as long and half as wide as the basal article ; 
the flagellum is composed of six articles. 
The second pair of antenne have the first 
four articles of the peduncle short, the third 
furnished with an antennal scale. In all the 
specimens (ten in number) the antenne are 
broken at the fourth article. 

The first segment of the thorax has the 
lateral margins produced on either side in a 
large lobe, broad at the extremity, similar in 
shape to the lateral lobes of the head, and 
also directed anteriorly; the second, third, 
and fourth segments have the lateral mar- 
gins produced on either side in three lobes, 
the posterior lobe being the largest and very 
broad at the extremity, the median lobe the smallest, and the anterior 
lobe rounded; in the third and fourth segments the middle lobe is 
inchned to be double; the fifth and sixth segments have the lateral 

margins produced in a large rounded anterior 

lobe and a smaller posterior lobe, the posterior 

lobe in the fifth segment being subdivided into 

three small lobes; the seventh segment has 

the lateral margins produced in one large broad 

lobe on either side; the segments are about 

Se Te Se ee ie equal in length, and each is furnished with two 

pata. First nea or tubercles, one on either side of the median line. 

ae In the four anterior segments the tubercles are 

placed on the anterior margin; in the three posterior segments they 
are placed in the middle transverse line of the segment. 

The abdomen is composed of a single segment, which is broad at the 
base and converges to a narrow extremity. The lateral margins are 
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produced in five rounded lobes, which occupy the anterior two-thirds 
of the length of the segment; below the last lobe the 

lateral margins are straight and converge to an acute 

triangular extremity, the apex of which is rounded ; 

this triangular extremity occupies one-third of the 

length of the segment; on the dorsal surface of the 

abdomen, about one-third the distance from the an- 

terior margin are two prominent tubercles, one on \ 
either side of the median longitudinal line. The : 
uropoda are placed below the last lateral lobe, and 

are bi-articulate, consisting of two small subequal 

articles. The legs are alike in both sexes. ‘The first 

pair are stouter than the following which are allam- pig. 10.—Jsayine- 


bulatory and furnished with uni-unguiculate dactyli. VA boBATA, Sew 
F : : . 3 ‘i ; ENTH LEG OF 
Ten specimens of this species, three males and romate. 


seven females, are from southeast of Georges Bank. 
Three specimens come from Station 2571, steamer Albatross, taken 
at a depth of 1,356 fathoms, one from Station 
2572, taken at a depth of 1,769 fathoms, and 
six from Station 2573, taken at a depth of 1,742 
fathoms. 
The type, from Station 2571, is in the U. S. 
National Museum, Cat. No. 38967. 
In some of the smaller and younger speci- 
mens the smaller lobes are not distinct, and 


seem to be fused, but in general character they 


a b : : 
resemble the type as described. 
Fic. 11.—JANIRELLA LOBA- ; oe : : ; 
a This species differs from Janirella nanseni 


MALE. @. AS FOUND IN Bonnier in having the lateral processes wider 
ONE SPECIMEN. 0. AS ec : : 
rounpD iN two spect. &nd more rounded like lobes than spine-like as 
MENS. in that species, in having the base of the ros- 

trum not dilated as in that species, in having two spines on all the 

thoracic segments and not one on the first and three on the second, 


third, and fourth as in that species. 
Family MUNNIDZ. 


Genus MUNNA Kr¢gyer, 1889. 


MUNNA TRUNCATA, new species.% 


Body oblong-ovate, about twice as long as wide. Surface smooth. 
Color, in alcohol, whitish. 





“T have placed this species with Munna, although I am inclined to think that 
it should be made the type of a new genus. If there is a consensus of opinion 
in favor of this, I would suggest the name Cacimunna for this form, and for 
the species described from the Pacific coast of North America, which I called 
Munna ceca, I would suggest the name Haplomunna. (See Bull, U. S. Nat. 
Mus., No. 54, 1905, pp. 483-485.) 
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Head large, with the front produced in the middle in a large, broad | 
median lobe, truncate at the extremity; on either side of the median — 
lobe is a prominent triangular process; on either side of the triangular — 
process the lateral margin is produced in a long acute spine-like — 
process, which is about twice as long as the | 
triangular process; these projections prob- 
ably represent the ocular processes, but the 
eyes are entirely absent. The first pair of 
antenne are short; the two peduncular arti- 
cles are subequal in length, but the second 
is more slender than the first; the flagellum 
is composed of six articles. The second | 
pair of antenne are broken in all the speci- | 
mens. 

The first four segments of the thorax are 
the largest, the first being somewhat shorter 
than the three following; the fifth is the 
shortest, being less than one-third as long 
as the preceding segment; the sixth and 
seventh segments are subequal in length 
and are also short, but are about one and a 
half times as long as the fifth; the lateral 
margins of all the segments are rounded. 

The first segment of the abdomen is | 
short, not quite as long as the last thoracic | 
segment; the terminal segment is large, with the lateral margins 
somewhat rounded, and the extremity truncate. On the ventral 
side of this segment at the extremity between the median line 
and the uropod are five sharp teeth as in Munna fabricii Kroyer. 
The uropoda are minute, simple, consisting of a 
single article, and are situated on either side of 
the truncate extremity. The first pair of pleopoda 


Fig. 12.—MUNNA TRUNCATA. 


in the male are narrow, elongate, with lateral 
margins straight and not expanded; the extrem- 
ity is truncate. 

The first pair of legs are shorter than those fol- 
lowing and are prehensile. The others are long 
and ambulatory. 

About eight specimens of this species come ».. 13 ynunna GhoM 
from Station 2547, steamer A/batross, south of cava. First puuo- 
Marthas Vineyard, and were taken at a depth of © ?* °° “*™® 
390 fathoms. Three other specimens were found at Station 2507, be- 
tween Middle Ground and Halifax from a depth of 80 fathoms. 

The type from Marthas Vineyard is in the U. S. National Museum, 
Cat. No. 38968. 
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This species differs from the other species of the genus, found on 
the Atlantic coast, 7. fabricti Kréyer and Munna krgyeri Goodsir, 
in the absence of eyes, in having, instead of peduncle-like projections 
of the head, spine-like processes, and in the truncate character of the 
terminal segment of the body. 


| Family DESMOSOMID %. 
ISCHNOMESUS, new name. 

The above name is suggested for the genus /schnosoma Sars, which 
is preoccupied, having been used for a genus of fishes in 1829, and 
| also in 1832 for Coleoptera. Sars used the name for Crustacea in 
1866, the type of the genus being /schnosoma bispinosum. In the 
typical form the uropoda consist of two articles, and are bi-articulate. 
Later Sars describes another species which he also refers to the genus 
Ischnosoma, I. quadrispinosum. In this form the uropoda consist 
of a single article. I would suggest for this form the generic name 
Haplomesus. The two forms described by Beddard as /schnosoma 
bacillus and Ischnosoma bacilloides have the uropoda bi-articulate as 
in the type-species, but the abdomen is composed of two segments in- 
stead of one as in that species. For these two forms I would suggest 
the generic name ?habdomesus. For the forms described by Beddard 
as Ischnosoma thomsoni and Ischnosoma spinosum and the form 
described by ‘Tattersall as schnosoma green, all of which agree in 
_ having the uropoda formed of a single article and the abdomen com- 
posed of two segments, I would suggest the generic name /Teteromesus. 
_ The following key gives the generic characters in a concise form: 4 







ad. Uropoda consisting of two articles; third article of peduncle of second 
antenne not elongate. 
6. Abdomen consisting of a single segment; fourth and fifth segments of 
thorax elongate, not produced in spines_/schnomesus, I. bispinosus (Sars). 
6’. Abdomen consisting of two segments; fourth and fifth segments of thorax 
exceedingly narrow and elongate, and produced laterally in spines, 
rR. bacillus (Beddard). 


> roan D 
emcees tn bacilloides (Beddard). 


a’, Uropoda consisting of a single article; third article of peduncle of second 
antennze elongate. 
b. Abdomen composed of a single segment; peduncle of first antennie com- 
posed of three articles__________ Haplomesus, WH. quadrispinosus (Sars). 
b’. Abdomen consisting of two segments; peduncle of first antennze composed 
of two articles, 


H. spinosus (Beddard). 


fe thomsoni (Beddard). 
Heteromesus greeni (Tattersall). 


H. spinescens, new species. 





H. granulatus, new species. 


“A similar arrangement has been suggested by Tattersall, Fisheries, Ireland, 
| Sci. Invest., 1904, II [1905], p. 22. 
_ >The antennz in these two species were lost, but I have placed them in this 
Section because of the character of the uropoda. 

Proc: N. M. vol. xxxv—08——_6 
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HETEROMESUS GRANULATUS, new species. 


Body of female about three and a half times longer than wide; 
surface closely covered with low Sales The 
head and all the segments of the thorax, with the 
exception of the anterior and middle portion of 
the fifth segment, closely covered with irregular 
wavy markings or impressions. The first seg- 
ment of the abdomen is also similarly marked; 
the first three articles of the peduncle of the 
second antenne are spinulose. 

The frontal margin of the head 1s straight. 
The eyes are absent. The first pair of antenne 
are composed of two articles, the basal article 
large and inflated, the second narrow and elon- 

gate; there is a rudimentary flagellum consist- 
ing of a single article, minute and almost im- 
percent The second pair 
of antenne have the first two 
articles of the peduncle short ; 
the third article is narrow and 
elongate; the fourth is short; 
the fifth and sixth are narrow 
and elongate, the sixth being 
about one and a half times = ee 
longer than the fifth, and the fifth about twice as sus GRAN tLOnEee 
long as the fourth, the sixth article is about equal Dae 
in api to the third, but is about half as wide; 

the flagellum is cenaned of fourteen articles, the first three being 
elongate. In the male the- flagellum is composed of sixteen articles, — 
and only the first article is elongate. 

The head is immersed in the first thoracic segment, which sur- 
rounds the posterior half; the lateral margins of the first seg- 





Fig. 14.—HETEROMESUS 
GRANULATUS. FEMALE. 





ment are drawn out on either side in one prom- 
inent spine. The first three segments are about 
equal in width and length; the fourth seg- 
ment is longer, becoming narrower toward the 
posterior extremity and constricted; the fifth 
segment 1S narrow, elongate, about three times 
the length of the preceding segment. In the male 
Fic. 16.— HETERO- ana & t sean” Cot tl female 
S cus Gkanura. tHis segment is narrower than in the female. 
nus. First tee The sixth and seventh segments are short andj 
OF FEMALE. p s - 
subequal in length. The seventh 1s a little nar- 
rower than the sixth. 


@The peduncle of the second antennie is six-jointed and not five-jointed as 
other authors have described it for other species, 





: 


“\ 
& 
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The first segment of the abdomen is short; the terminal segment 
is longer than wide and has the posterior margin produced in a 
prominent rounded lobe. In the female the uro- 
poda are shorter than in the male, and scarcely ex- 
tend much beyond the median lobe of the abdomen. 
In the male they are a little more than twice the 
length of the median lobe of the abdomen. They 
consist in both sexes of one long, pointed, spine- 
like article. 

About fifty-seven specimens were collected by 
the steamer A/batross in the following localities: py... 47 Hreromn. 
Forty-one females and four males at Station 2547, = sus Granuxarus, 
south of Marthas Vineyard, taken at a depth of eee eee ah os 
390 fathoms; two males and one female at Station 
2572, southeast of Georges Bank, taken ata depth of 1,769 fathoms; 
one male at Station 2571, southeast of Georges Bank, taken at a depth 
| of 1,356 fathoms; one male and six females at Sta- 
tion 2208, south of Block Island, taken at a depth of. 
1,178 fathoms, and one female at 
Station 2078, off Georges Bank, 
taken at a depth of 499 fathoms. 

The type from Marthas Vine- 
moc. = 18.— HETERO ard is in the U. S. National Mu- 
MESUS GRANULA- . = 
Tus. ABpomMenor  seum, Cat. No. 38969. 
= This species is perhaps closer to 
Heteromesus greeni (Tattersall)* than to any others 
of the genus; it differs, however, from that species 
‘in the character of the surface of the body which is 
covered with low granulations, and not with “spine- 
like tubercles; ” in having a rudimentary flagellum 
to the first antenne;’ in the shorter uropoda of 
the female (Tattersall figures only the female) ; 
in the fewer articles in the flagellum of the second 
antennz which also has the three elongate first 
articles; and in the peculiar markings on the body. 

























HETEROMESUS SPINESCENS, new species. Fic. 19.—Hevrero- 
MESUS_ SPINES- 

; ; : . . CENS. MALE. 
This species is very close to the preceding, but dif- 


fers in having a two-jointed flagellum to the first antenne; in the 


*¥Wisheries, Ireland, Sci. Invest., 1904, II [1905], pp. 20-22, pl. tv, figs: 1-6. 
>Tn all fifty-seven specimens the flagellum is rudimentary. I examined each 
one carefully, because at first I supposed the flagellum was broken, but a 
minute article was finally discovered, which is almost imperceptible. 
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more elongate second article of the first antenne; in having a prom- 
inent spine at the distal extremity on the inner side of the third arti- 
cle of the peduncle of the second antenne; in having the lateral 
margin of the first thoracic segment provided with two spines on 
either side, the anterior one long and prominent; in having the first 
four segments of the body furnished on the dorsal surface with spine- 
like tubercles definitely arranged, and the head furnished with two 
tubercles. 

This species differs from /Zeteromesus greeni (Tattersall) in the 
definite arrangement of the spine-like tubercles on the head and first 
four segments of the body, which are lacking elsewhere; in the prom- 
inent spine at the distal extremity of the inner side of the third 
article of the peduncle of the second antenne, and in lacking the 
“ two-jointed ” spine at the proximal end of this same article; in hav- 
ing a two-jointed flagellum to the first antenne instead of a three- 
jointed one; and in the fewer number of articles to the flagellum of 
the second antenne, there being fourteen, instead of eighteen or 
twenty. 

About ten specimens were collected at the following localities by 
the steamer Albatross: One male at Station 2105, off Virginia, taken 
at a depth of 1,395 fathoms; two females at Station 2714, south of 
Marthas Vineyard, taken at a depth of 1,825 fathoms; one male at 
Station 2208, south of Block Island, taken at a depth of 1,178 fathoms; 
one female at Station 2084, off Georges Bank, taken at a depth of 
1.290 fathoms; and five females from Station 2571, southeast of 
Georges Bank, taken at a depth of 1,356 fathoms. 

The type from off Virginia is in the U.S. National Museum, Cat. 
No. 38970. 





Family MUNNOPSID A. 


Genus EURYCOPE' Sars, 1863: 
EURYCOPE TRUNCATA Richardson. 
Hurycope truncata RicHarpson, Proce. U. S. Nat. Mus., XORONVE 1908, pp. 
67-69. 

Localities—Marthas Vineyard; southeast of Georges Bank. 

Since the description of the above species has been published two 
more specimens have been found in the material from New Haven. 
These specimens, a male and a female, are from Station 2572, southeast 
of Georges Bank, and are from a depth of 1,769 fathoms. This is the 
first male found, all the other specimens being females. It agrees 
in every respect with the type. 

EURYCOPE MAGNISPINIS, new species. 

Body oblong-ovate, about twice as long as wide. 

Head with the front produced in the middle in a rostrum with 
the extremity truncate and the sides incurved; on either side of the 
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rostrum the frontal margin has a double excavation ; the antero-lateral 
angles are acute. The eyes are absent. The first pair of antennae have 
the basal article large and armed with one long 
spine; the two following articles are subequal in 
length and are small; the flagellum 1s lost in the 
only specimen. The first article of the peduncle 
of the second antenne is short, and is furnished 
on the outer margin with a single spine; the sec- 
ond article is a little longer than the first and is 
unarmed; the third article is a little longer than 
the second and is armed with two spines, one on the 
outer and one on the inner margin; the antenne are 
broken at the end of the fourth article. 

The first segment of the thorax has the antero- 
lateral angles produced in one long spine on either 
side, directed anteriorly ; the second segment has the 
lateral margin produced in one long anterior spine 
directed anteriorly and one small posterior one on ee ota Ree 
either side; the third and fourth segments have the x14. 

lateral margin produced on either side in three spines, two small ones 
| on either side of one long one directed ante- 
riorly; the last three segments have the lateral 
margins produced on either side in a single long 
spine, directed anteriorly in the fifth and sixth 
segments and a little posteriorly in the seventh 
segment. 

The abdomen has the lateral margin pro- 
duced on either side at the base in one long 
spine directed a little posteriorly; below these 
spines, the lateral margins are nearly parallel 
to about the middle of the segment, where there 
is an abrupt incision; below this incision is a 
single long spine, directed posteriorly; below 
these spines the lateral margins of the segment 
converge slightly to a truncate extremity. The 
uropoda have the basal article short; the inner 
branch is about twice as long as the basal 
article; the outer branch is a little more than 
half the length of the inner branch. 
BRS es tg The first four segments of the thorax are 

NISPINIS. each armed on the dorsal surface in the median 
longitudinal line with a single spine on the 

anterior margin, the spine on the fourth segment being the longest 
and very prominent; on the three following segments there are two 





Fie. 20.—EuURY- 





i 
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long spines, one on each side of the median longitudinal line on each 
segment, those on the sixth and seventh segments being nearer the 
middle transverse line of the segment. ‘The abdomen has one long 
median spine near the base, and two rudimentary spines or tubercles 
on the dorsal surface, just opposite the incisions in the lateral 
margins. 

Only one specimen, a male, from Station 2043, steamer Albatross, 
off Nantucket Shoals. It was taken at a depth of 1,467 fathoms. 

The type is in the U. S. National Museum, Cat. No. 38971. 

This species differs chiefly from H'urycope truncata, to which it 
is closely related, in the presence of spines on the dorsal surface of 
the body. 








THE AXIAL CANALS OF THE RECENT PENTACRINI- 
TID. 


By Austin Hoparr Criark, 


Of the United States Bureau of Fisheries. 


The discovery of infrabasals in J/etacrinus by Prof. Ludwig Déod- 
erlein,? which was made simultaneously by the present writer” in two 
other species of that genus and in /socrinus decorus, has raised an 
interesting question in regard to the axial canals, through which runs 
the antiambulacral nervous system. 

First of all, it may be mentioned that fifteen specimens of /socrinus 
decorus have been examined to determine the presence or absence of in- 
frabasals, which were found in every 
case; there is no trace whatever of 
any resorption, and the infrabasals 
appear to be constantly present in 
this species throughout life. Also, 
in six specimens of J/etacrinus (five 
rotundus and one superbus) infra- 
basals were found as described and 
figured. Unfortunately, only three 
specimens of LHndoxocrinus parre 
(Pentacrinus miilleri of authors) were 
available for dissection; but all were 16. 1.—Diacram sHowINe THR 
similar, and in all infrabasals were near Sete ie ar ne ee 
absent; moreover, the inner ends NES EOL UALS: 





of the basals had been somewhat resorbed. It is possible, therefore, 
that Lndowocrinus may constantly differ from J/etacrinus and Lso- 
-crinus in the absence of infrabasals. 

Reichensperger,’ in his paper on the anatomy of Zsocrinus decorus, 
gives an account of the axial canals supposedly in that species; un- 
fortunately, however, the figure he gives represents a specimen of 


“ Pie Gestielten Crinoiden der Siboga-Expedition, p. 20. 
UPROG Weis Nat NLUSs MNO LLL, D: OTd. 
¢ Bull. Mus. Comp. Zool., XLVI, No. 10, p. 172 (fig. p. 173). 
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Endoxocrinus parre, 1m which the conditions are quite different from 
those in /socrinus decorus; the two II Br series represented, as well 
as the mode of origin of the cords, make the identification certain. 





Fic. 2.—DIAGRAM SHOWING THE COURSE OF THE AXIAL CANALS 
IN ISOCRINUS DECORUS IN THEIR NATURAL POSITION. 





FiGc. 3.—PorRTION 
OF STEM OF VERY 
YOUNG ISOCRINUS 
DECORUS, BEFORE 
THE DEVELOP- 
MENT OF THE PE- 
TALOID SECTORS. 





Fic. 4.—JOINT FACES IN A VERY YOUNG STEM OF ISOCRINUS DECORUS, BUT SOMEWHAT OLDER 
THAN THE STEM SHOWN IN THE PRECEDING FIGURE. 


The axial canals in Jsocrinus decorus and Metacrinus rotundus 
(figs. 1 and 2) appear to be similar, so much so that I can not find any 
differences between them; also, the canals in an individual of the 
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former, only 40 mm. in total length, with (ten) arms 25 mm. long, are 
indistinguishable from those in fully mature specimens. The infra- 


Fic. 7.—THE CIRCLET 
OF INFRABRASALS OF 
ISOCRINUS DECORUS 
oR METACRINUS RO- 


Fig. 5.—LATERAL 
VIEW OF AN _ ISO- 
LATED INFRABASAL 
OF ISOCRINUS DECO- 





RUS OR METACRINUS Fig. 6.—THE INFRABASALS TUNDUS, SHOWING 
ROTUNDUS, SHOW- OF ISOCRINUS DECORUS OR THE APERTURES BY 
ING THE FURROW, METACRINUS ROTUNDUS WER CEs tba: Pani 
WHICH FORMS HALF SPREAD OUTWARD, SHOW- MARY AXIAL CANALS 
OF THE CANAL CON- ING THE COURSE OF THE LEAVE THE CIRCLET 
TAINING THE PRI- FURROWS ALONG THEIR OF INFRABASALS TO 
MARY AXIAL CORD. APPOSED SIDES. ENTER THE BASALS. 


_ basals in the very small specimen just mentioned (the stem of which 
distally still retains its larval Antedon-like character“) are in shape 





Hic. 8.—A BASAL OF ISO- 


CRINUS DECORUS oR 
METACRINUS ROTUNDUS 
VIEWED FROM THE INNER 3 

END, SHOWING THE SIN- Fic. 9.—THE SAME BASAL, Fig. 10.—THE SAME BA- 





GLE APERTURE BY WHICH GROUND DOWN TO THE SAL, VIEWED VEN- 
THE PRIMARY AXIAL CORD PLANE PASSING THROUGH TRALLY (DISTALLY), 
ENTERS FROM THE CIR- THE CENTER OF THE SHOWING THE TWO 
CLET OF INFRABASALS THREE APERTURES TO APERTURES BY WHICH 
AND THE TWO APERTURES SHOW THE COURSE OF THE TWO BRANCHES OF 
BY WHICH THE TWO THE CANALS AND THE THE PRIMARY AXIAL 
BRANCHES LEAVE THE TRANSVERSE CONNEC- CANAL LEAVE THE BA- 
BASAL AND ENTER THE TIVE WITHIN THE BaA- SAL AND ENTER TWO 
RADIALS. SAL. ADJACENT RADIALS. 


and proportions like those of the adult, though the basals are very 
short, and the radials much elongated. 

The chambered organ in J/socrinus decorus and in Metacrinus 
rotundus lies within the dorsal part of the ring of infrabasals; the 








@Dr. P. H. Carpenter says (Challenger Reports, XI, Zoology, p. 291, 1884) of 
the stems of young specimens of Pentacrinitide, “the petaloid markings are 
evident from the first, as might be expected; ” but in the youngest specimen of 
Isocrinus decorus he figures (pl. xxxv, fig. 1), the distal part of the stem has 
the appearance of the stem of Rhizocrinus, except for the cirriferous nodal 
joints. This figure aroused my curiosity, and, on examining the original, I 
found that my suspicions were well founded. I have since been able to dissect 
part of a stem rather younger than that figured by Carpenter, and find (figs. 
3 and 4) the articulations to consist of a pair of ligament pits separated by a 
longitudinal central ridge. 
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primary cords pass diagonally upward, through canals formed by 
corresponding grooves on the apposed sides of the infrabasals (figs. 
5 and 6) (thus passing between the infrabasals), emerging exteriorly 
near the ventral surface of the ring of infrabasals (fig. 7), and im- 
mediately passing into the basals, through a single opening (fig. 8) ; 





Fic. 11.—DORSAL (PROXI- 
MAL) VIEW OF A RADIAL, 
SHOWING THE TWO APER- 
TURES BY WHICH THE Fie. 12.—THE SAME RA- 





CANALS ENTER FROM TWO DIAL GROUND DOWN TO A 
ADJACENT BASALS, AND PLANE PASSING THROUGH Fig. 13.—A DIRECT (NOT 
THE TWO APERTURES BY ALL THE APERTURES, FORESHORTENED ) VIEW 
WHICIE THE CIRCULAR SHOWING THE COURSE OF THE GROUND SUR- 
COMMISSURE LEAVES OF THE CANALS WITHIN FACE OF THE SAME 
THE RADIAL. THE RADIAL. RADIAL. 


within the basals the cords immediately fork (fig. 9), the two divisions 
diverging, and appearing on the ventral (distal) surface of the 
basals on each side of the median line, equidistant between the median 
line and the outer edge (fig. 10) ; a transverse connective (fig. 9) con- 
nects the two divisions of the primary cord just before they emerge 
on the ventral (distal) surface; entering the radials through two holes 
in the dorsal (proximal) surface (fig. 11) (which receive cords from 





Fig. 14.—A BASAL OF EN- 
DOXOCRINUS PARR 
VIEWED FROM THE _ INTE- 
RIOR OF THE CALYX, SHOW- 
ING THE TWO APERTURES 
BY WHICH THE BRANCHES 
OF THE PRIMARY CORD EN- 
TER THE -BASAL, AND THE 
TWO APERTURES BY WHICH 
THEY LEAVE THE BASAL 
AND ENTER TWO ADJACENT 





RADIALS ; THE COURSE OF Fig. 15.—DIAGRAM SHOWING THE 
THE CANALS WITHIN THE COURSE OF THE CANAL IN ENDOXO- 
BASAL IS INDICATED BY CRINUS PARRZE. 


DOTTED LINES. 


two adjacent basals) the cords run almost parallel (figs. 12 and 18), 
then converge, coming together just within the distal surface of the 
radial; from the point where the two cords join a cord is given off on 
either side which passes through into the adjacent radials, forming a 
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circular commissure (figs. 1 and 2) which connects the points of union 
of the cords received from the basals, around the entire circle of 
radials. Leaving the radials through a single opening in the distal 
face, the canal continues undivided through the I Br, (figs. 1 and 2) 
forming a chiasma in the I Br, (axillary), as described by Reichen- 
sperger. 

In Endoxocrinus parre (and in F, wyville-thomsoni and F. alter- 
micirrus, so far as I can judge from the figures in the Challenger Re- 
port), infrabasals are absent, and the primary cords pass into the 
basals by two holes (fig. 14), situated side by side, instead of by one; 
the course of the canals through the 
basals, radials, and arms is as de- 
scribed for Jsocrinus decorus and 
Metacrinus rotundus (fig. 15). The 
double instead of single entry of the 
cords into the basals of Lndoxocrinus 
parre at first sight seems to be a dif- 
ference of considerable importance ; 
but in reality it has no significance 
whatever; the infrabasals, present 
at all stages in /socrinus decorus and 
Metacrinus rotundus, are in E'ndoxo- 
crinus parre resorbed at an early 
age, and, with them, the inner end 
of the basals; now, as in /socrinus 
and Jetacrinus the cords fork im- 





Fig. 16.—DIAGRAM ILLUSTRATING THE 


DIFFERENCE IN THE ARRANGEMENT OF 
THE AXIAL CANALS BETWEEN ISOCRI- 
NUS DECORUS AND METACRINUS RO- 
TUNDUS AND ENDOXOCRINUS PARR; 

: . : THE DIAGRAM, WITH THE OMISSION OF 
mediately on entering the basals, it a aba wane aA 


is evident that a very small resorp- 
tion of the end of the basals will 
result in transforming the single 


CONDITION IN ISOCRINUS DECORUS AND 
METACRINUS ROTUNDUS; IN ENDOXO- 
CRINUS PARRAD THE INFRABASALS ARE 
ENTIRELY RESORBED, AND THE BASALS 


. . os ARE RESORBED AS FAR AS THE DOTTED 
hole into a pair, more particularly LINE,’ WITH A CORRESPONDING IN- 


since the course of the cords is diag- PARES HOE ae SMALL, CUNTEAL ABBA: 
onally upward, at a comparatively slight angle to the inner surface of 
the basal (fig. 16). 

A very small specimen of Hndowocrinus parre with arms only 
26 mm. long has the infrabasals and interior ends of the basals 
already resorbed fully as much as in the adult, and has precisely 
the same arrangement of the axial canals, although the radials, as 
usual in the young of /socrinus, Endowocrinus, and Metacrinus, 
are much elongated, and the basals (which, as is the case in this 
species, form a compact closed circle) are very short. 





DESCRIPTIONS OF EIGHTEEN NEW SPECIES AND TWO 
NEW GENERA OF FISHES FROM JAPAN AND THE 
RIU KIU ISLANDS. 


By JoHN OTrerBEIN SNYDER, 


Of Stanford University. 


A study of the shore fishes of Japan, collected during the recent 
explorations of the U. S. Bureau of Fisheries steamer Albatross in 
the north Pacific Ocean and along the shores of Japan, was assigned 
to the writer by Dr. Charles H. Gilbert, naturalist in charge. Pend- 
ing the preparation of a complete report, it is thought best to publish 
the following preliminary: descriptions of new species and genera. 


Family LEPTOCEPHALID. 
LEPTOCEPHALUS FLAVIROSTRIS, new species. 


Head 1.7 in trunk; 3.2 in tail; 5.9 in length; head and trunk 1.2 
in tail; eve 4.7 in head; snout 4.7; depth of body 2.3. 

Snout rather pointed, the upper jaw projecting somewhat beyond 
the lower; nostril tube very short; posterior nostril farther from 
angle of mouth than tip of snout. Branchial cleft wide, 5.7 in head, 
its upper edge at base of third ray of pectoral, counting from above. 
Mouth small, the cleft extending to a point below middle of pupil; 
upper lips thin, the lower somewhat thicker and pendent; tongue 
acutely pointed, the tip and edges free. Teeth of jaws small, slender, 
in bands; the bands broad anteriorly, growing narrow posteriorly 
where they lie in a single row; median teeth of upper jaw in a band 
of 4 or 5 rows, short and rather blunt. 

Lateral line pores distinct, without color, 43 anterior to a point 
above anal opening. Dorsal inserted anterior to base of pectoral a 
distance equal to width of branchial cleft; membranes of dorsal and 
anal thin, the rays plainly showing; height of dorsal equal to length 
of snout, anal about equal to width of branchial cleft; caudal very 
short; pectorals obtuse, the upper rays longest, 3.2 in head. 
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Color in spirits dark brown or blackish brown; tip of snout light; 
posterior half of lips hght; an indefinite hght area midway between 
eye and branchial cleft; anterior edge of branchial cleft light; pec- 
oral dusky at base, light elsewhere; dorsal and anal broadly edged 
with blackish, the cereal with oblique, very indistinct dark stripes. 

The type, Cat. No. 62230, U.S.N.M., is a specimen 370 mm. long 
from Misaki. Another example, shghtly longer, does not differ from 
the above. Both were said to have come from near shore. Cotype, 
Cat. No. 21100; Stanford University collection. 


Family MURAANIDA. 
GYMNOTHORAX ODIOSUS, new species. 


Head 6.5 in length, 2.3 in trunk, 3.2 in tail; head and trunk equal 
in length to tail; depth 1.6 in head; snout 5.5; eye 10.5. 

Body rather short and heavy, the tail pointed. Mouth large, the 
eye located midway between tip of snout and angle of mouth. Teeth 
in a single series, rather short; 2 depressible canines in median series 
of upper jaw. Guill opening about equal in diameter to eye. Dorsal 
inserted midway between gill opening and eye, its height contained 
3.6 in head. Height of all 1.5 in snout. 

Color in spirits, brown with very indistinct, dark spots which are 
most evident on the tail; the ground color broken up by a fine, indis- 
tinct reticulation of dull gray; snout, ps, and lower jaw lghter; 
fins colored like the body, the borders somewhat darker posteriorly, 
where they are narrowly edged with white. 

Type.—Cat. No. 62231, U.S.N.M., a specimen 600 mim. long, oe 
Kagoshima. A rather characterless species, with a heavy body, a 
short tail and high dorsal. 


GYMNOTHORAX CHLAMYDATUS, new species. 


Head 10.1 in length; 3.5 in trunk; 5.6 in tail; depth 2.6 in head; 
snout 6; cleft of mouth 2.8; eye 2 in snout. 

Body, very long and slender, the tail pointed; jaws equal; eve about 
midway between tip of snout and angle of mouth. Teeth, canines 
of moderate size, in a single series and rather widely spaced, 8 or 9 
in each side of upper jaw; 11 or 12 in the lower; 2 or 3 short, median 
teeth far back in upper jaw, partly concealed by the huge lateral 
folds of muscle in the roof of mouth; branchial cleft slightly wider 
than diameter of eye. Dorsal inserted midway between branchial 
cleft and anterior border of eye; its height on anterior portion equal 
to length of snout, growing gradually lower posteriorly, its height 
near end of tail about equal to diameter of orbit. Anal very low, 
about equal in height to diameter of orbit. 

Color in life: Body with 13 complete ight brown rings, darker 
on the dorsal fin and on the tail, where the last one is almost black; 
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rings somewhat over half as wide as interspaces; head and _ inter- 
spaces spotted with same color as the rings; throat with a large, 
brown blotch; rings narrowly bordered with dead white, the borders 
gradually growing broader and becoming pearly toward the tail; 
areas between white borders with a pink ground color, which has an 
indistinct, light orange border, the latter growing deeper in tint and 
spreading inward on the posterior parts; under surface white, tinged 
with orange on the throat, bluish on the belly; tip of snout bright 
pink; dorsal finely spotted between the bands; anal immaculate, 
except posteriorly where the body rings encroach on the fin. In 
spirits the body is gray, the spots and rings brown. 

A remarkably beautiful eel from the market at Naha. The type, 
Cat. No. 62232, U.S.N.M., is a specimen 630 mm. long. Another, 
slightly smaller though otherwise similar, was obtained at the same 
time. It is in the Stanford University collection. Cotype, Cat. No. 
21101. ) 

Family LABRIDZ. 


LEPIDAPLOIS LOXOZONUS, new species. 


Three specimens of a Lepidaplois obtained in the Naha market are 
like that figured by Giinther as LZ. macrurus.t. They differ markedly 
from the ZL. macrurus of Lacépede,’ and likewise from Crenilabrus 
chabrolii of Lesson,’ which no doubt is synonymous with the species 
of Lacépéde. They have the ventrals black, and instead of a broad 
black band extending across the body from near the middle of the soft 
dorsal to the posterior third of the anal and covering half the caudal 
peduncle, as in C. macrurus, they have a conspicuous mark like a 
reversed comma, the large basal part of which covers the proximal 
half of the soft dorsal and reaches downward to the lateral line, while 
the tail extends downward and backward across the caudal peduncle 
to base of caudal fin and then outward along the edge of the inferior 
lobe to its tip, passing entirely free of the anal fin. A specimen simi- 
lar in all points to the Naha examples is recorded from Manila by 
Jordan and Seale.? 

The form represented by the Naha specimens and figured by Giin- 
ther is here described as a new species, Lepidaplois loxozonus. 

Head 3 in length to base of caudal; depth 2.8; depth caudal 
peduncle 6.6; snout 2.7 in head; eye 5; interorbital width 3.8; 
D. XII, 10; A. ITI, 12; scales in lateral line 33; between lateral line 
and origin of dorsal 5; between lateral line and origin of anal 11. 








@ Sudsee, pl. CXXIXA. 

b Hist. des’ Poiss., Ill, p. 438, pl. rx, fig. 3. 
€ Voy. Coq. Zool., Poiss., p. 133, pl. xxxv11. 
@Bull, U, S. Bur. Fish., XXVI, p. 29. 
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The head is pointed, the dorsal and ventral contours curved equally 
and evenly between dorsal, ventral and snout. The maxillary, en- 
tirely concealed beneath the suborbital, extends to a vertical through 
anterior edge of orbit; interorbital space convex; lips very thin, the 
lower with a pendent flap; upper lip with a series of very thin parallel 
longitudinal ridges which are broken up anteriorly, forming bunches 
of minute papille. Guillrakers short and flat, 8 on lower arch. Base 
of dorsal with two to three rows of scales; fin low, the rays longer 
than the spines; longest (posterior) spine twice the length of the 
first, 24 in head; longest ray 2 in head. Base of anal with scales; 
spines graduated in length from first to third, the latter contained 
3.2 in head; both dorsal and caudal reaching a vertical through end 
of last vertebra when depressed. Caudal truncate except for the tips 
of the upper and lower rays, which project about an eye’s diameter 
beyond the posterior edge of fin; middle rays 1.6 in head. Upper 
rays of pectoral longest, 1.6 in head. Ventrals rather falcate, 1.3 
in head, almost reaching origin of anal. 

Color in spirits, 7 or 8 dusky lines extending along upper half of 
body from snout to a dark posterior band, the lines more or less 
broken up into spots on the scales; posterior part of body with a 
large band shaped like a reversed comma, the basal part of which 
covers the lower half of soft dorsal and extends to the lateral line, the 
tail continuing downward and backward across caudal peduncle and 
along lower edge of caudal fin to the tip of the inferior lobe; dorsal 
with a round black spot somewhat smaller than eve between second 
and third spines; tips of spines and rays narrowly edged with dusky ; 
anterior half of anal black, the dark color extending along edge of 
posterior half of fin; ventrals jet black throughout. 

Type.—Cat. No. 62233, U.S.N.M., a specimen 205 mm. long, from 
the market at Naha, Okinawa. Cotype, Cat. No. 21102, Stanford 
University Museum. 

A dissection of the specimens in hand seems to show the presence 
of both sexes, though not without doubt, as the viscera are poorly 
preserved. 

LEPIDAPLOIS MIRABILIS, new species. 


Tlead 3.2 in length; depth 2.4; depth caudal peduncle 6.2; snout 2.5 
in head; eye 4.5; interorbital space 3.6; D. XII-8; A. III-10; scales 
in lateral line 28; between origin of dorsal and lateral line 3; between 
origin of anal and lateral line 9. 

Anterior profile rather steep, curving evenly from the blunt snout 
to origin of dorsal; interorbital space shghtly convex. Maxillary ex- 
tending to a vertical through anterior edge of orbit; upper lip with 
longitudinal frills within, the frills repiaced anteriorly by bunches 
of papille which hang down between the teeth; lower lip very thin, 
with pendent flaps on the sides, Gillrakers very short, 6 or 7 on lower 


© 


No. 1635. FISHES FROM JAPAN AND RIU KIU ISLANDS—SNYDER. 97% 





arch. Teeth united into a single cutting edge which is broadened 
and flattened anteriorly ; a posterior canine on each side of upper jaw; 
anterior part of upper jaw with 6 canines, the innermost pair minute, 
the outer ones considerably larger, the others equal in length to diam- 
eter of pupil; lower jaw with 4 canines, the outer ones equal in size 
to the largest upper ones, curving outward and backward; the inner 
pair somewhat smaller. Lateral line continuous, its curve following 
the dorsal contour of body. Snout, interorbital space and lower jaw 
naked ; preopercle with about 5 rows of small scales, its posterior and 
lower borders naked, the edge smooth; opercle and the bases of dorsal 
and anal with scales. 

Spines of dorsal low, the longest 2.7 in head, each with a thickened 
membrane projecting beyond its tip; membrane deeply serrated in 
the spinous portion, with an even edge in the rayed part. Anal with 
3 strong spines, the longest (third) 2.4 in head; membrane notched 
between the spines, and with a thickened projection attached to each ; 
caudal slightly concave, the length 1.3 in head. Pectoral 1.2 in head; 
ventrals 1.6, rather pointed. 

Color in spirits pale greenish yellow, the head and body with 7 
conspicuous dark bands; the first extending over interorbital space 
and downward across the chin, and sending 2 transverse branches 
across the snout; the second passing over occiput and down across 
preopercle; the third crossing posterior edge of opercle; the fourth, 
fifth, and sixth encircling the body behind the pectoral; the seventh, 
equal in width to 2 of the others, crossing the posterior region be- 
tween the rayed portions of the dorsal and anal and also covering the 
greater portion of the caudal peduncle; the first spine of the dorsal 
and its membrane jet black, the other spines tipped with black; the 
soft dorsal with a narrow black edge, the basal part dusky; caudal 
narrowly edged and tipped with black; anal blackish, bordered by a 
stripe of jet black; ventrals with an anterior black border; pectorals 
immaculate, teeth and the spines of fin green. 

In life the anterior of the vertical bands are yellowish olive, the 
posterior ones becoming darker, the last purplish black; interspaces 
bright orange red, each bordered by a narrow band of pearly blue 
which fades out ventrally; posterior part of caudal peduncle green- 
ish white; the bright colors of the body fade out ventrally, the under 
surface being mostly white with a bluish tinge; dorsal orange red, 
the spines and rays tipped with pearly blue, a stripe of the same 
color extending along fin just above the basal seales; anal deep red, 
the central portion darker, the edge pearly blue, a short, curved stripe 
of same color near middle of fin, below which is a faint yellow cloud; 
caudal tinged with yellow beyond the basal scales, then red; pectoral 
reddish orange at base, fading to bright yellow distally; ventral spine 
deep blue, the larger part of the fin dark red, bordered by pearly 
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white; teeth vitriol green. In life this species is more brilliantly 
colored than any other known to the writer. 

Two specimens, the type, Cat. No. 62234, U.S.N.M., measuring 
190 mm. in length, and the cotype No. 20957, Stanford University 


collection. 
CHOEROPS JORDANI, new species. 


Head 3 in length to base of caudal; depth 3.5; depth caudal 
peduncle 8.6; lenth snout 2.8 in head; diameter eye 4.5; width interor- 
bital space 3.2; D. XIII, 7; A. III, 10; scales in lateral line 27; be- 
tween lateral line and base of dorsal 2; between lateral line and 
origin of anal, counting upward and forward 9. 

Anterior contour strongly arched; lower jaw projecting slightly 
beyond the upper; interorbital region convex, a little less so than 
the occiput; mouth rather large, the concealed maxillary extending 
to a vertical through anterior edge of pupil. Inner teeth coalesced, 
the cutting edge rather narrow laterally but becoming broadened 
anteriorly, the plates of upper jaw having a pair of small teeth at 
the symphysis; 4 widely spaced canine teeth in each jaw, the outer, 
lower ones largest, curved backward; each of the median upper 
pair with a small canine at its base; posterior canines large. Gull- 
rakers very short, slender, and pointed; 7 or 8 on lower limb of first 
arch. Preopercle very finely serrated. Scales of cheek in 5 rows, 
small and nonimbricate; occiput and border of preopercle naked ; 
6 scales in a line between first dorsal spine and the occiput. Lateral 
line following contour of body to a point below beginning of soft 
dorsal, where it bends downward and then passes along middle of 
caudal peduncle. Dorsal spines highest posteriorly, the longest con- 
tained 3.2 in head; longest ray 2.8; dorsal and anal projecting an 
equal distance posteriorly, not reaching base of caudal. Caudal trun- 
cate, the tips of upper rays projecting; length 1.5 in head. Ven- 
trals 1.5 in head, their tips just reaching anal opening. Pectoral 1.3 
in head. 

Color in alcohol pale brownish above, lighter below; a dark stripe 
originating just above axil of pectoral and extending to base of 
‘audal, the lower edge coinciding with the median line of body, the 
stripe broadening gradually posteriorly, the dorsal edge passing 
upward to base of last dorsal spine and intruding somewhat on base 
of soft dorsal; broad posterior part of stripe including an oblong 
yellowish spot which passes saddle-like over the caudal peduncle; 
upper edge of caudal dusky. 

Four specimens from the market at Naha. 

Type.—Cat. No. 62235, U.S.N.M., 185 mm. long. Cotype, Cat. 
No. 21108, Stanford University collection. 

Named for President David Starr Jordan of Stanford University. 
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Family SCARID 2. 
CALLYODON LUNULA, new species. 


This species closely resembles Callyodon bataviensis Bleeker * and 
also C. elere Jordan and Seale.” It differs from the former in the 
absence of lateral canines, in not having a median dark stripe on the 
dorsal, and in having 2 green bands across the interorbital area and a 
row of scales on the lower edge of the preopercle. From C. elere it 
may be known by the white teeth without lateral canines, the long lips 
which cover the teeth, the very small scales on the lower limb of 
preopercle, and the more arched interorbital space with its 2 green 
bands, (C. elere having the largely exposed teeth deep green in color, 
with prominent white lateral canines, 4 large scales on lower edge of 
preopercle, the interorbital space lower and of one color. 

Head 3 in length; depth 2.7; depth caudal peduncle 6.2; eye 6.5 
in head; snout 2.7; interorbital space 2.7; scales in lateral series 21; 
between origin of anal and base of dorsal, counting upward and for- 
ard Os DEX, 103. As 1,9. 

Anterior profile rather abrupt, the interorbital area with an evi- 
dent hump, making the position of the eye appear somewhat low. 
Lips full, almost covering the teeth. Teeth white; no lateral canines 
present; 3 rows of scales below eye, a row of 2 or 3 small scales on 
lower limb of preopercle, 4 scales anterior to origin of dorsal, 5 rows 
on caudal peduncle. Posterior dorsal spines shghtly longer than 
anterior ones, height 3 in head; rays somewhat higher than spines. 
Anal equal in height to spinous dorsal. Lobes of caudal projecting 
beyond the otherwise truncate edge. Pectoral 1.5 in head; ven- 
tral 1.5. 

Color in spirits brownish tinged with green, each scale with a 
lighter edge; middle of chin and throat deep green; a green stripe 
passing from chin to lower edge of orbit; a similar stripe passing 
obliquely downward and backward across upper lip and uniting with 
another which fringes the lower lip, extends upward and backward 
through lower half of eye; upper lip edged entirely with green; 2 
green bands passing over the interorbital area; dorsals and anal with 
a broad basal stripe of green and a narrow edging of the same color; 
caudal bordered with green above and below; a green crescent on pos- 
terior part of fin, the cornua of which reach the tips of the lobes; 
upper edge of pectoral green, the basal portion suffused with same 
color. 

Type—Cat. No. 62236, U.S.N.M., measuring 403 mm. in length, 
from the market at Naha, Okinawa. But 1 specimen obtained. 


“Java, IV, p. 342. 
® Bull. U. S. Bur. Fish., XXVI, p. 31, fig. 11. 
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Family GOBIID. 


‘HETERELEOTRIS ARENARIUS, new species. 


Head 3.5 in the length; depth 6.5; depth caudal peduncle 9.2; snout. 


4 in head; eye 7.2; interorbital space 4; D. VI, 12; A. 10; scales in 
lateral series 35; transverse 12. 

Head rather long, broad and flat; eyes located high up, their rims 
projecting above contour of head, directed upward more than side- 
wise; interorbital space flat; cleft of mouth broad, oblique, falling 
far short of a vertical through anterior edge of orbit; lower jaw 
shghtly projecting. Jaws with simple teeth in bands; no canines; no 
teeth on vomer and palatines; tongue truncate. Gill opening restricted 
to the sides, extending downward somewhat below base of pectoral. 
Nostrils tubular, the anterior one near tip of snout. Head and nape 
naked; 5 large mucous pores behind eyes: snout with several fringed 
dermal flaps: side of head with 4 beaded dermal ridges, the lower- 
most of which bears a few elongate barbels and extends from chin 
backward, curving upward in region of edge of opercle; throat with 
barbels. Body with large cycloid scales, somewhat ctenoid pos- 
teriorly; about 35 in a lateral series, 12 or 13 in a transverse series; 
abdomen with scales; scales of sides and ventral-surface partly or 
entirely concealed in fresh specimens; no lateral line. 

Dorsals separate, the anterior with 6 slender spines, the posterior 
with 12 rays; anal of 12 rays inserted below base of third dorsal 
ray; no-membranes connecting posterior rays of dorsal or anal with 
body; both fins extending an equal distance posteriorly when de- 
pressed. Caudal obtusely pointed, 4.5 in the length. Pectoral simi- 
lar in shape, 4.8 in the length. Ventrals united, free from the 
abdomen, the rays slender, the longest contained about 5.5 times in 
the length; membranes of fin thin and frail. 

Color in spirits pale yellowish; dorsal region of head brown; back 
crossed by 4 brown bands, the first above bases of pectorals, the 
second through base of spinous dorsal, the third and fourth through 
base of soft dorsal; side of body with a broad brown stripe which 
unites with the dorsal crossbands and sends 4 or 5 projections down- 
ward on the sides, and extending on base of caudal fin abruptly 
widens to form a narrow vertical band. 

Type.—Cat. No. 62237, U.S.N.M., an example 270 mm. long, from 
Naha, Okinawa. Cotype, Cat. No. 21104, Stanford University collec- 
tion, from Tanegashima. 

The species, represented by 2 specimens from Okinawa and 3 from 
Tanegashima, was found in sandy pools, and appears to be rare. 
It is referred with some doubt to the genus etereleotris,: and is 





4 Bleeker, Arch. Neerl. Gobioides, p. 306. 
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apparently related to H. clara Jordan and Seale.* | That species, 
however, is not naked, but has the body covered with scales, accord- 
ing to Mr. B. A. Bean, who has kindly reexamined the type. 


GNATHOLEPIS SINDONIS, new species. 


Head 3.4 in length to base of caudal; depth 3.5; depth caudal 
peduncle 6.2; eye 4 in head; snout 2.8; width interorbital space 2 
in eye; D. VI-12; A. 10; scales in lateral series 24; in series between 
insertion of anal and dorsal, counting upward and forward, 10. 

Body rather deep and short, the head large; jaws equal; eye nearer 
tip of snout than origin of dorsal by a distance about equal to its 
diameter. Mouth oblique, the maxillary extending to a vertical 
through anterior edge of orbit. Teeth simple, in narrow bands on 
the jaws; none on palatines and vomer; tongue truncate; gillrakers 
short, rather slender and pointed. 

No barbels or conspicuous mucous pores. Body with large, ctenoid 
scales; those on occiput, nape, and throat cycloid and not greatly 
reduced in size; scales on base of pectoral small; snout naked; cheeks 
with large, cycloid scales which are divided into three distinct patches 
by lines of minute pores; opercles with large, ctenoid scales. Dorsal 
fins separate, the spines very high and slender, the longest (second) 
contained 3 times in the length; membrane scalloped between the 
spines; soft dorsal high, the longest rays 44 in the length, the de- 
pressed fin just reaching base of caudaly anal when depressed not 
reaching base of caudal; neither dorsal nor anal connected with 
caudal peduncle by membrane; pectoral obtusely pointed, 3.3 in the 
length; ventrals completely united, 4.5 in the length. 

Color in spirits very pale brownish, the posterior scales with 
scarcely perceptible light centers; anterior part of body with an 
indefinite dusky mantle which extends backwards about to tip of 
pectoral, the included scales having dark spots; spinous dorsal with 
elongate dusky spots arranged in about 6 oblique rows; soft dorsal 
and upper two-thirds of caudal with small dusky spots; ventrals 
with inner parts dusky. 

One specimen, the type, Cat. No. 62238, U.S.N.M., from the Naha 
market, Okinawa, measures 110 mm. in length. 

Named for Mr. Michitaro Sindo. 


AMBLYGOBIUS NARAHARAE, new species. 


Head 3.5 in length to base of caudal; depth 3.7: depth of caudal 
peduncle 2.1 in-head; eye 3.2; snout 4.7; D. VI-12; A. 10; P. 18; 
scales in lateral series 30; in transvere series above anal 11. 





4¥Fishes Samoa, p. 392. 
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Body notably thick-set, deep, and compressed; head wide, snout 
blunt; eyes high in head, the dorsal rims projecting high above 
contour of head; interorbital space very narrow, its width equal to 
about one-half the diameter of pupil. Mouth oblique, the lower 
jaw projecting shghtly beyond the upper; jaws with narrow bands 
of minute teeth bordered on the outer and inner edges by a row 
of larger teeth, one of which is developed as a canine on each side 
of lower jaw; tongue large, truncate anteriorly; gillrakers slender 
and pointed. Both nostrils tubular. Mucous pores of head papil- 
lose, arranged in rows. 

Body, including nape, throat, abdomen, and bases of pectorals, 
covered with weakly ctenoid scales; cheeks naked; upper edge of 
opercles with a few large scales. 

Dorsal fins separate, the spines slender, about equal in height to 
rays, 1.7 in head; posterior rays when depressed just reaching base 
of caudal. Anal equal in height to soft dorsal, the rays when de- 
pressed not reaching caudal. Pectoral large, obtusely pointed; the 
length of longest rays equal in length to head. Ventrals pointed, 
the membranes delicate and easily parted; length, 1.4 in head. 

Color in spirits dusky, each scale with a dark edge; head and body 
with 12 hght, vertical bands, the anterior two passing through eye, 
the third touching posterior edge of orbit, fourth crossing opercle, 
fifth on base of pectoral, seventh passing between dorsals, sixth, 
eighth, and ninth extending upward on dorsals, tenth, eleventh, and 
twelfth on caudal peduncle; dorsals and caudal with minute dark 
spots; other fins immaculate. 

Ty pe.—Cat. No. 62239, U.S.N.M., a specimen 50 mm. long, from a 
tide pool at Naha, Okinawa. 

Three smaller examples are somewhat brighter in color than the 
type, but appear to differ in no other particular. 

One example was taken at Tanegashima. 

Cotype, Cat. No. 21105, Stanford University collection. 

Named for Baron Shigeru Narahara, governor of Okinawa. 


Genus DORYPTENA, new. 


Body elongate, nearly cylindrical, the head broad and rather flat, 
cheeks bulging; head with beaded dermal flaps and ridges; tongue 
small and truncate; teeth simple, in narrow bands on both jaws, 
those of outer row slightly enlarged; vomer and palatines without 
teeth; isthmus broad; gillrakers long and pointed; head and breast 
naked, body with small cycloid scales; dorsals separate, spines 6, 
rays 12 to 15; caudal and pectorals long and pointed, the latter 
without detached rays; ventrals completely united. 

Two known species living along the shores of southern Japan 
and the Riu Kiu Islands. 

Type of the genus.—Doryptena okinawae, new species. 


‘ 
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DORYPTENA OKINAWAE, new species. 


Head 4.2 in length to base of caudal fin; depth 6.2; depth of caudal 
peduncle 2.3 in head; eye 4.5; snout 4; D. VI-12; A. 9; P. 15; scales 
in lateral series about 50; in transverse series above origin of anal 16. 

Body elongate, subeylindrical, the caudal peduncle compressed. 
Head broad, depressed, the cheeks bulging out beyond eyes which 
are directed obliquely upward, their rims extending somewhat above 
dorsal contour of head. Mouth terminal, broad, the maxillary not 
extending posteriorly halfway from snout to eye. Head with many 
conspicuous beaded dermal flaps and ridges; mucous pores of head 
with pronounced rims or tubes; nostrils with large tubes. Tongue 
small, narrow, truncate anteriorly. Teeth on both jaws simple, in 
narrow bands, those of the outer row slightly enlarged; vomer and 
palatines without teeth. Isthmus broad, the gill clefts extending 
downward to a level with lower edge of base of pectoral. Gillrakers 
long and pointed, 8 on lower side of arch. 

Head and breast naked; body except base of pectoral and breast 
anterior to ventrals with imbricate, cycloid scales, a little larger pos- 
teriorly where there are several greatly enlarged ones near middle 
and posterior part of caudal peduncle; smaller anteriorly, minute and 
crowded above base of pectoral. 

Dorsals separated by a distinct space; spines slender, the third or 
fourth longest, 1.6 in head; tip of soft dorsal overlapping base of 
‘audal, the next to last ray longest, 1.2 in head; tip of depressed 
anal not reaching base of caudal, the rays about equal in length to 
those of dorsal. Caudal pointed, 2.7 in the length; 3 rays near middle 
of fin conspicuously beaded by small tubercles. Pectorals pointed, 
none of their rays detached, 3.5 in the length. Ventrals united, the 
tips of rays free, giving edge of fin a frayed appearance; 4.7 in 
length. 

Color in spirits brownish, with a faintly outlined dark saddle over 
back near middle of spinous dorsal; a similar though scarcely notice- 
able mark below base of soft dorsal; a faint, narrow, dark band 
extending backward from snout through eye to upper edge of gill 
opening. Spinous dorsal clouded with dusky; other fins lightly 
spotted on the rays; spots of dorsal and anal arranged in oblique 
lines; those af caudal in somewhat broken vertical rows. 

Described from type Cat. No. 62240, U.S.N.M.; length, 64 mm. 
Locality, Naha, Okinawa, where the species is rather common in the 
tide pools. Cotype, Cat. No. 21106, Stanford University collection. 

Small examples are more brightly colored than the larger ones. 
The background is lighter and the dark parts are more prominent 
and well defined. A distinct dark band extends downward from eye, 
and another appears on base of caudal. 
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Color in life, body dark brown, each scale with a lighter area; 
stripes of head brownish gray, the cheeks with vertical, whitish lines; 
throat tinged with orange; spinous dorsal, pectorals, and ventrals 
suffused with yellow; soft dorsal and anal dark brown, the rays of 
the former tipped with yellow. 


DORYPTENA TANEGASIMZ, new species. 


Head 5 in length to base of caudal fin; depth 7; depth of caudal 
peduncle 2.5 in head; eye 4; snout 3.8; D. VI-15; A. 13; P. 15; scales 
in lateral series about 57; in transverse series above anal about 18. 

Body markedly elongate, subeylindrical, the caudal peduncle com- 
pressed; head broad, depressed; cheeks bulging far out beyond eyes, 
which are directed obliquely upward. Head with conspicuous beaded 
dermal flaps and ridges which are definite and intricate in their ar- 
‘angement; mucous pores of head with pronounced rims or tubes, 
prominent among which are 2 minute black tubes on occiput; nostrils 
with large tubes. Mouth terminal, broad, but with a very narrow 
cleft, the maxillary not reaching over halfway to eye; tongue small, 
narrow, truncate anteriorly; teeth simple, in narrow bands on both 
jaws, those of outer row slightly enlarged, vomer and palatines with- 
out teeth. Isthmus broad, the gill clefts extending downward to 
a level with lower edge of base of pectoral. Gillrakers long and 
pointed, 8 on lower side of arch. 

Sides of body with a series of 18 or 20 small, vertical, beaded ridges, 
the longest about equal in length to cleft of mouth. Head entirely 
naked; breast, base of pectoral and axil naked; scales of body very 
thin, minute, cycloid, far apart, and deeply embedded in the epi- 
dermis. 

Dorsal fins barely separate, their bases nearly connected by mem- 
brane; spines slender and very flexible, the longest (third) contained 
1.8 in head; rays higher than spines, the next to last longest, about 
equal in length to head. Anal lower than dorsal, not extending so 
far posteriorly, although the tips of both overlap bases of upper and 
lower caudal rays. Caudal sharply pointed and extremely long, 2.2 
in the length. Pectorals with a strong muscular base somewhat like 
that of Periophthalmus, the upper rays not separate, the middle ones 
much the longest, about 4 in the length, the fin pointed like the 
caudal. Ventrals completely united, the length about equal to that 
of head. 

Color in spirits light brown, a minute white spot on each scale; 
a conspicuous narrow dark brown saddle over back at middle of 
spinous dorsal, posterior to which are 3 others, the third being the 
most prominent, the fourth narrow, on end of caudal peduncle; head 
with a faint dark bar extending from tip of snout through eye to 
occiput, narrow anteriorly, broader posteriorly where it almost meets 
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bar on opposite side; sides of head with round light spots; fins 
checkered with brown spots. In young examples the general color is 
brownish gray, the bars standing out boldly, except the second on 
body, which is often indistinct or even absent. 

The species is here described from the type Cat. No. 62241, U.S.N.M.., 
a specimen 96 mm. long from Tanegashima, where it is rather com- 
mon in the tide pools. Examples were also taken at Akune in Sat- 
suma. Cotype is Cat. No. 21107, Stanford University collection. 


Genus XENISTHMUS, new. 


Body elongate, head pointed, lower jaw projecting. Tongue free, 
rounded. Teeth simple, in a single row on jaws. Gill-membranes 
extending forward below and uniting, their edges free from the 
isthmus. Edge of shoulder girdle with a tooth. Head naked, body 
with small cycloid scales. Dorsals separate; soft dorsal and anal 
free from the caudal; ventrals separate, divided at the base. 

One species known, from Naha, Okinawa. 

Type of the genus.—X enisthmus proriger, new species. 


XENISTHMUS PRORIGER, new species. 


Head, measured from tip of upper jaw, 4.3 in length to base of 

caudal; depth 6.5; depth of caudal peduncle 2.1 in head; eye 5; 
snout 5; D. VI-14; A. 13; P. 15; scales in lateral series about 56; in 
transverse series above anal 20. 
. Body deeper than wide; head long and pointed; lower jaw pro- 
jecting considerably beyond upper; maxillary extending to posterior 
part of pupil. Tongue large, free, rounded at tip. Teeth simple, in 
a single row on Jaws, none on vomer and palatines. Gill-membranes 
extending forward below and uniting, their edges free from the 
isthmus. Inner edge of shoulder girdle with a tooth covered by a 
small dermal protuberance. Guill-rakers on first arch 38-9, long, 
slender, and pointed. Anterior nostrils tubular; the posterior ones 
with a large dermal flap. 

Head entirely naked; a row of minute dermal tubercles extending 
backward from tip of maxillary along lower edge of cheek; a con- 
Spicuous mucous pore behind eye; 5 similar ones on top of head 
arranged thus (:- :). Body, including throat, breast, nape, and 
bases of pectoral fins, with slightly ctenoid scales of medium size, 
which are largest on caudal peduncle. 

Dorsals separate, the first with slender spines about equal in length 
to the rays, the longest (third and fourth) contained 2.5 in head. 
Anal slightly higher than first dorsal, the longest (middle) rays 2.1 
in head; first ray inserted below base of second dorsal ray; base of 
fin not extending quite so far posteriorly as that of dorsal, the tips 
of neither anal nor dorsal touching base of caudal when depressed. 
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Caudal evenly rounded, slightly shorter than head. Pectorals 
rounded, 1.3 in head. Ventrals separate, divided at base, 1.5 in head. 
Anal papilla about equal in length to diameter of eye. 

Color in spirits; dorsal part of head and body, chin, throat, and 
abdomen creamy white; sides covered with minute dots, closely 
grouped so as to form a tolerably definite brown stripe extending 
from point of lower jaw and snout through eye, across cheek, base of 
pectoral, and along lower part of body to near end of caudal; the 
color stripe more intense on the head and caudal fin, where it is more 
or less broken up into spots; dorsals with a few minute, indistinct 
spots extending in a line along middle of fins; anal, pectorals, and 
ventrals immaculate. 

Described from the type Cat. No. 62242, U.S.N.M., a specimen 
33 mm. long, from a tide pool at Naha, Okinawa. Cotype, Cat. No. 
21108, Stanford University collection. 

Two smaller specimens do not appear to differ from the type. 


Family BLENNIID. 


ALTICUS MARGARITARIUS, new species. 





? Salarias biseriatus KNrR, Novara Reise, Fische, p. 197, pl. vu, fig. 5. 
JORDAN and SEALE, Fishes Samoa, Bull. U. S. Bur. Fish., XXV, 
1905, p. 427. Not of Cuvirr and VALENCIENNES, Hist. Nat. Poiss., XI, 
p. 316, nor of GUNTHER, Fische der Siidsee, p. 208. 


Head 4.8 in length to base of caudal; depth 5; depth caudal pe- 
duncle 10.3; eye 4 in head; interorbital space 6; D. XII, 19; A. 22; 
eealo: 

Anterior profile of head vertical, the outline convex; head nar- 
rowed above, broadened below, the cheeks prominent. Eyes located 
in anterior upper part of head, their rims projecting slightly above 
the dorsal contour, directed somewhat forward and upward. Mouth 
inferior, very broad, the lips full and pendulous at the corners; both 
jaws with a single row of long, slender, close-set teeth, loosely em- 
bedded, and arranged in groups of seven, the median ones of which 
are higher than the others, thus giving the cutting edge of the jaw a 
scalloped appearance; 2 large canines in lower jaw, each fitting a pit 
in the roof of mouth. Large pseudobranchie present; gillrakers very 
short, pointed, 11 or 12 on first arch. Head with a crest about equal 
in height to diameter of eye; the anterior and posterior edges vertical. 
Upper border of eye with a long cirrus, the edge of which is fringed ; 
posterior nostril with a pointed cirrus. 

Lateral line of widely spaced, elongate tubes, decurved above pec- 
toral, disappearing at a point beneath tip of fin. 

Dorsal fins with a dividing cleft, but connected at bases by mem- 
brane; longest spine 1.8 in head; ray, 1.2. Origin of anal below base 
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of tenth dorsal spine; both dorsal and anal free from caudal, the 
depressed rays extending a short distance beyond base of fin; mem- 
brane of anal deeply scalloped between the rays; posterior ray not 
connected with caudal peduncle by membrane; longest ray 2 in head. 
Caudal of peculiar shape, the lower median rays somewhat longer 
than those above, the ventral rays growing successively shorter, giv- 
ing the lower portion of the fin, when not expanded, the appearance 
of being clipped. Pectoral rather acutely rounded, the length being 
equal to that of head. Ventrals 2 in head. 

Color in spirits dusky, with two rows of pearly ocelli along the 
side of body and numerous smaller ones along the back; the cheeks 
with numerous and distinct black specks; sides of body with 6 indis- 
tinct, dark bands, each being divided and more apparent on the back, 
and also extending upward on bases or dorsals; first dorsal with an 
indistinct, dark spot between first and second spines, and a brownish 
edging which grows broader posteriorly ; second dorsal broadly edged 
with brownish; both fins with numerous pearly spots, those of second 
dorsal elongate and narrow, especially so, near base of fin. Anal and 
caudal with very indistinct light spots. Pectoral with minute black 
specks. Ventrals dusky. 

The shape of the head shows some variation, the anterior outline 
being often straight instead of convex; usually vertical but in some 
cases sloping backward. The crest is occasionally very low. In 
some examples the dark lateral bands are each completely divided; 
in others the pearly spots are not distinctly ocellate, the margins 
being scarcely dusky. In ten examples the dorsal spines are 12 in 
number, the rays 18 or 19, the anal rays 19 to 29. 

Type.—Cat. No. 62243, U.S.N.M., a specimen 72 mm. long, from 
the pools at Tanegashima. Cotype, Cat. No. 21109, Stanford Univer- 
sity collection. 

This is certainly not the S. biseréatus of Cuvier and Valenciennes 
nor of Giinther, as those authors distinctly say that there are no 
‘anines. Canines are present, however, and their great size precludes 
any possibility of their being overlooked. It may possibly be the 
species described and figured by Kner, although he is equally positive 
about the absence of canines. 


ALTICUS NOVEMMACULOSUS, new species. 


Head 5 in length to base of caudal; depth 5.4; depth caudal 
peduncle 10.3; eye 3.8 in head; width interorbital space 11; D. XII, 
Bas A235 P. 14. 

Anterior contour of head concave, the line in front of eyes bulging 
outward; eyes very close together, their vertical diameter longest, 
the anterior edge of orbit almost directly above edge of upper lip. 
A low crest on head, the anterior edge of which slopes gradually 
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backward; a simple tentacle above eye; a branched one on anterior 
nostril. Mouth broad, inferior, the lps pendalous at angles. Teeth 
slender, simple, loosely attached; in a single row, the cutting edge 
even; strong, curved canines on inner side of lower jaw. Pseudo- 
branchie large; gillrakers on first arch 12, very short, their tips 
widened and digitate. Lateral line arched over pectoral, ending just 
above tip of depressed fin. 

Dorsal inserted directly above upper edge of gill opening; con- 
nected with base of caudal by membrane; a deep notch between 
spinous and rayed portion; spines much lower than rays, 1.5 in 
head; longest (middle) rays about equal in length to head. Origin 
of anal below bases of eleventh or twelfth dorsal spines, not con- 
nected with caudal, the posterior ray having no membrane back of 
it; membrane of anal deeply scalloped between the tips of rays; 
longest ray 1.8 in head. Caudal rounded, the lower rays somewhat 
more stiff than the upper ones and close together, the fin having a 
worn appearance on the inferior edge; middle rays 4.5 in the length. 
Pectoral obtusely pointed, its length 1.2 in head, the base muscular. 
Ventrals 1.8 in head. 

Sides with 9 conspicuous brownish spots, the anterior ones large and 
connected by upward extensions which intrude on bases of dorsals, 
the posterior 2 very small; indistinct, narrow, dark lines extending 
along sides; a sharply outlined, blue-black spot on upper edge of 
opercle; a narrow, slightly curved, vertical band behind eye, and a 
similar though less distinct one extending downward from eye. 
Spinous dorsal very dark above and with numerous narrow, elongate, 
black spots; soft dorsal with small, closely apposed, brownish spots 
on the upper portion, the lower part with oblique, sharply defined, 
black lines, interrupted on the rays and growing less distinct pos- 
teriorly. Anal with a broad, dark margin. Caudal with many small 
pearly spots; the lower border dusky, the posterior white. Pectorals 
with a few minute, black specks. 

This description is of a brilliantly colored male specimen. Other 
male examples of the species are duller in appearance, the bands of 
the sides being indistinct and dark lines appearing on the body. In 
some cases the anterior spots have ventral projections. 

The females are so different that they might be mistaken for 
another species. The occipital crest is very low, sometimes scarcely 
evident; the dorsals, caudal, and anal are checkered, and the lateral 
bands send downward projections on the ventral parts of the sides. 

feference to a number of specimens gives the following fin for- 
mula: D. XII or XIII, 20 or 21; A. 22 or 23. The species appears 
to be abundant at Naha, fairly swarming in some of the pools. 

Type.—Cat. No. 62244, U.S.N.M., a specimen 99 mm. long from 
Naha, Okinawa. Cotype, Cat. No. 21110, Stanford University 
Museum. 
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SALARIAS MUSCARUS, new species. 


Head 4.5 in length to base of caudal; depth 5.2; depth of caudal 
peduncle 2.2 in head; eye 3, interorbital space 8; D. XII, 20;.A. 21; 
P14. 

Eyes placed far forward and elevated, the rims projecting above 
dorsal contour of head. Forehead not projecting beyond mouth. 
Mouth inferior, the jaws each with a band of minute, bristle-like, 
loosely attached teeth; no canines. No crest on head; a minute cirrus 
en each side of occiput, a long, slender one on upper part of eye, and 
a branched tentacle on nostril. Lateral line curved above pectoral; 
not extending beyond tip of depressed fin. 

Dorsals separated by a deep notch, the membrane extending over 
basal third of first ray; origin of spinous dorsal directly above gill 
opening, its height less than that of articulated portion, 2 in head; 
longest ray 1.5. Origin of anal below eleventh dorsal spine, the long- 
est ray 1.6 in head; both dorsal and anal free from caudal. Caudal 
truncate, 1.1 in head. Pectoral acutely rounded, equal in length to 
head. 

Color in spirits light brownish gray, the sides with 7 dark cross 
bands which are divided above and below, the upper branches extend- 
ing on bases of dorsals, the lower tapering and disappearing on ven- 
tral region; head, bases of pectorals and region above them with 
minute white specks; body, posterior to pectorals, with many irregu- 
larly placed, sharply outlined, black specks; spinous dorsal with 
numerous small brown spots; anal with a broad dusky margin, the 
rays tipped with lighter; caudal with 2 dusky spots at base; pectoral 
immaculate. 

One specimen, the type, Cat. No. 62245, U.S.N.M., from Naha, 
Okinawa, 50 mm. long. 


SALARIAS SINUOSUS, new species. 


Head 4.4 in length to base of caudal; depth 4.2; depth of caudal 
peduncle 2 in head; eye 2.8; interorbital space 5; D. XI, 18; A. 20; 
i 14. 

Eyes large, far forward, their edges projecting beyond anterior 
profile. Mouth inferior; lips with deeply scalloped edges; teeth 
minute, loosely embedded, no canines; large pseudobranchix pres- 
ent; gillrakers short, pointed, 17 on first arch. No crest; a pair of 
minute tentacles on nape, a slender filament on upper part of eye, and 
a branched tentacle on nostril. Lateral line extending above pectoral 
and ending shortly beyond tip of depressed fin. Dorsal inserted 
directly above gill opening, the spinous and articulated parts sepa- 
rated by a notch, the membrane extending upward beyond middle of 
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first ray; edge of membrane more deeply incised between spines than 
between rays; highest spine 1.6 in head; ray 1.8. Origin of anal 
below eleventh dorsal spine; third, fourth, and fifth rays elongate ; 
neither anal nor dorsal attached to caudal by membrane. Caudal 
truncate, the length equal to that of head. Pectoral rather pointed, 
nearly equal in length to head. 

Color in spirits pale brownish gray, the black peritoneum showing 
through the abdominal walls; a dark spot on upper part of opercle; 
edge of preopercle dusky; chin and upper lip mottled; body with an 
irregular series of small, round, sharply defined, black spots along 
upper side, below and above which are numerous dark specks, some 
of which are closely clustered, forming vermiculations on sides of 
abdomen. Dorsal dusky; a series of indistinct, elongate, narrow bars 
extending obliquely upward and backward from base to near middle 
of fin; caudal speckled on median portion; an indistinct, dusky spot 
cn posterior part below center of fin; anal dusky, with an indistinct, 
white border and a light basal area. 

Described from the type, Cat. No. 62246, U.S.N.M., an example 43 
mm. long, from Naha, Okinawa. Cotype, Cat. No. 21111, Stanford 
University collection. 

The filamentous anal is a character peculiar to the male sex. The 
female differs from the male in this particular only, the anterior anal 
rays being somewhat shorter than the others. The females appear to 
be shghtly larger than the males. In 6 specimens there are 18 to 20 
anal rays. 

The species resembles S. wndecimalis* from the Philippines. It 
differs from S. wndectmalis in having a branched nostril tentacle, 
scalloped upper lip, a less projecting forehead, and in color. 


ENCHELYURUS HEPBURNI, new species. 


Head 4.5 in length to base of caudal; depth 4.4; depth of caudal 
peduncle 2.5 in head; eye 3.5; interorbital space 4; D. XII, 17; 
pad eke ls, 

Body deep; the head large. No crest or filaments; a small flap 
on nostril. Each jaw with a row of strong, flat, closely apposed 
teeth bordered on either side by a very strong, curved canine. No 
pseudobranchiz ; gillrakers very short and blunt. Gill opening re- 
stricted to a small slit somewhat less in width than diameter of eye, 
and entirely above the base of pectorals. Dorsals without notch, the 
origin directly above gill opening, the posterior part connected 
with caudal by membrane; articulated rays 18, none of which are 
branched; longest rays near posterior part of fin, their length con- 
tained 1.5 in head. Anal originating below tenth dorsal spine, con- 
nected with base of caudal by membrane; the longest (posterior) 


« Jordan and Seale, Proc. U. S. Nat. Mus., XXVIII, p. 800. 
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rays, 1.8 in head. Caudal rounded; more than half of fin free from 
dorsal and anal; length 1.2 in head. Pectoral rounded, 1.3 in head. 
Ventrals 1.4 in head; the rays cleft almost to bases. Lateral line 
complete, represented by scattered pores curving above the pectoral. 

Color in spirits blue black without variation of any sort, except a 
very narrow, white border on anal, including only the tips of the rays 
and the edge of the scalloped membrane, and also an indistinct lieht 
border on the caudal. 

Type—Cat. No. 62247, U.S.N.M., Naha, Okinawa, measuring 42 
mm. long. Cotype, Cat. No. 21112, Stanford University collection. 
Five cotypes show a variation of 29 to 30 rays in the dorsal fin. 

The species is easily distinguished from /. ater in the more pos- 
terior insertion of the dorsal, the rounded caudal, which is more 
free from dorsal and anal, and also in having a more restricted gill 
opening, the latter, in examples of /. atev from Pago Pago, extending 
downward to near middle of base of pectoral. From /. flavipes” 
this species differs in having 29 or 30 dorsal rays instead of 33, and 
the plain color. The description of 2. flavipes, without illustration, 
is entirely too brief for use in identification, and this form may pos- 
sibly prove to be identical with it. 

Named for Lieut. A. J. Hepburn, U. S. Navy, executive officer of 
the U. S. Bureau of Fisheries steamer Albatross. 





* Giinther, Fische der Siidsee, p. 199, pl. cxv, fig. ¢. 
> Peters, Monatsb. k. preuss. Akad. Wiss. Berlin, 1868, p. 268. 





THE HOMOLOGIES OF THE ARM JOINTS AND ARM DIVI- 
SIONS IN THE RECENT CRINOIDS OF THE FAMILIES 
OF THE COMATULIDA AND THE PENTACRINITIDA. 


By Austin Hoparr Crark, 
Of the United States Bureau of Fisheries. 


Hitherto, most writers on the recent crinoids have considered the 
arms as beginning with the first joints beyond the (“ primary ”) 
radials; but so far no one has pointed out the exact relations between 
the arms and arm joints of the different genera and families. 

Dr. P. H. Carpenter, in his most admirable essay on the genus 
“Actinometra”* (1. e., Comaster and Comatula), pointed out that in 
the Comatulida the first two joints beyond each axillary are always 
articulated in the same way as the two first post-radial joints, no 
matter how many axillaries may intervene between the radials and 
the free, undivided arms. He does not here mention the genus /’w- 
diocrinus, as understood by him, but in his monograph of the recent 
stalked crinoids” he says: 

In the five-armed Hudiocrinus indivisus the next joints beyond the radials are 
syzygial, with pinnules on the epizygals, which clearly shows that they must 
be considered as arm joints and not as belonging to the calyx, although they 
undoubtedly represent the so-called second and third radials of a ten-armed 
crinoid. The other species of Hudiocrinus have these two primitively separate 
joints not united by syzygy but articulated, just as in Thaumatocrinus. The 
second one bears a pinnule both in Thaumatocrinus and in Budiocrinus varians ; 
but in Hudiocrinus semperi and Hudiocrinus japonicus the first pinnule is on 
the fourth joint after the radial. This would correspond to the second 
brachial of a ten-armed crinoid, but it is really the fourth brachial in Hudio- 
crinus. Lastly, in Perrier’s Pudiocrinus atlanticus © the first pinnule is on the 


fifth brachial, which corresponds to the third brachial of an Antedon. 





“On the genus Actinometra, Miill., with a morphological account of a new 
species (A.) polymorpha from the Philippine Islands, Trans. Linn. Soc. (Zool.), 
[2], II, pp. 1-122, pls. vii, (1879). 

+ Report upon the Crinoidea collected during the voyage of H. M.S. Challenger 
during the years 1873-1876; Pt. 1, the Stalked Crinoids, Challenger Reports, 
vol. XI of Zoology, p. 47 (1884). 

¢ Tn reality the first pinnule in semperi, japonicus, and atlanticus is on exactly 
the same joint; but Perrier considered syzygial pairs as two joints, Carpenter 
as a single joint “ with a syzygy;” hence the confusion. 
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While correct so far as Hudiocrinus indivisus goes, this construction 
is quite wrong for semperi, japonicus, and atlanticus, as will be shown 
later. 

In regard to M/etacrinus, Doctor Carpenter says that the first post- 
radial joint “is actually a svyzygial joint with a pinnule on the epi- 
zygal, just as in the simpler Ludiocrinus indivisus, but an axillary 
appears a few joints farther on and the rays begin to divide.” Now, 
although no definite statement is made, the inference is that he con- 
siders the two first post-radial joints in Metacrinus to be, as in the 

‘ase of Eudiocrinus indivisus, homologous with the first two post- 
radial joints of a ten-armed crinoid. This is erroneous; but had he 
compared Metacrinus to “Eudiocrinus” varians, semperi, japonicus, 
or atlanticus it would have been correct, as will appear later. 

Of the remaining recent genera (as then known) he says: 

In the other Pentacrinidse, however, in Bathycrinus, Holopus, and in most 
Comatule, as well as in the fossil Encrinus and Apiocrinide, the second joints 
above the primary radials are axillaries, and it is not till the second (or rarely 
the first ®) joints beyond these that the pinnules appear. In all these types, 
the axillary and the joint immediately below it are of the same width as the 
primary radials in the calyx. But in Marsupites and in many Paleocrinoids 
(Platycrinus, Cyathocrinus, ete.) they are very much smaller than the primary 
radials, just as the homologous joints are in Hyocrinus. 

The first thing in discussing brachial homologies in the crinoids is 
to determine upon some method by which we may, with a fair degree 
of certainty, fix upon single joints, or a pair of joints, as being homo- 
logous in all the genera and species considered, no matter where we 
may find them; when this point is once decided it will be easy enough 
to work backward and forward from it, and to arrive at the homo- 
logies of the adjacent parts. Fortunately the determination of such 
a joint is comparatively simple, when we have a clear understanding 
of the types of articulation occurring among the recent crinoids of 
the families under consideration. These fall at once into two groups, 
muscular articulations, and nonmuscular articulations, differing, as 
their name implies, in the presence and absence of muscle bundles. 
The differences between them may be shortly summarized as follows: 


MuscuLtar ARTICULATIONS (divided NONMUSCULAR ARTICULATIONS (di- 
into (@) straight, and (b) oblique). vided into (@) synarthries or bifascial 
articulations and (6b) syzygies). 
Muscle bundles present. Muscle bundles absent. 
May bear pinnules, or may be Never bear pinnules, and are never 


doubled, thus forming an axillary with qoubled. 
an additional arm. 

Whether pinnulate or not always af- Have no effect on pinnulation; the 
fects the position of the next follow-  gucceeding pinnule occupies exactly 
ing pinnule, throwing it to the oppo- the same position as it would were the 
site side of the arm from the immedi- yonmuscular articulation not there, 
ately preceding pinnule. but the two joints connected by it 
merely a single joint. 





“See beyond, under Comaster and Isocrinus, and also Metacrinus. 
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It is evident that there is a very radical difference between these 
two types of articulation morphologically in their effect upon the 
arm structure as well as in their composition. 

Muscular articulations fall naturally into two types, which, so far 
as I have seen, are always perfectly distinct, and are 
not interchangeable in position: 4 

(a) Straight muscular articulations (fig. 1), which 
have the transverse ridge separating the large dorsal 
ligament fossa from the interarticular ligament fossee 
perpendicular to the dorso-ventral axis of the joint Reha eas 
face, and the two interarticular and muscular fossze Se Pen 
similar and equal in size.” This is the type of articu- “S?8a1cud 
lation by which the radial articulates with the next caer: 
following joint, and it is never found beyond the distal 
faces of the last axillary in any arm, and sometimes does not occur 
even so far out as that. (See below under Ietacrinus, [socrinus, and 
Comaster.) 

In an external dorsal view of an arm a straight muscular articula- 
tion may be distinguished by having the two points of 
contact of the two joints lateral and equidistant from 
the median dorsal line (figs. 10 and 11). 

(6) Oblique muscular articulations (fig. 2), which 
have the transverse ridge separating the large dorsal 

ligament fossa from the interarticular ligament fossze 
fee ae strongly oblique (either to left or right) to the dorso- 

AN “optique ventral axis of the joint face, accompanied by a corre- 

get ae sponding distortion of the interarticular and muscular 

fosse. This type of articulation is first found at the 
second articulation beyond the last straight muscular articulation, 
and immediately succeeding the last synarthry (see below), and con- 
tinues thence throughout the arm, except for the occasional inter- 
polation of syzyqies. 

Oblique muscular articulations are at once recog- 
nizable in an external dorsal view of an arm (figs. 10 
and 11) by having the two points of contact, represent- 
ing the ends of the transverse ridge, one dorso-lateral 








the other ventro-lateral; when occurring on the distal Die eran tae 
E - : ates LARY WIT 
faces of axillaries (figs. 6 and 8) they may be distin-  «srrareuy 


D MUSCULAR” 


guished from straight muscular articulations (figs. 3 cane eter 
and 4) by having the dorsal points of contact on either 

side of the anterior angle of the dorsal surface of the joint, instead 
of exactly at the anterior angle as is the case with straight muscular 
articulations. 


@ See footnote on p. 118. 
>In the case of straight muscular articulations on the distal faces of axil- 
laries, the outer elements of the joint faces are somewhat cut away. 
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Nonmuscular articulations fall also into two types; but, contrary to 
what we found to be the case in muscular articulations, the second 
type may partially or wholly replace the first 

im a given arm, though the reverse is not true: 

(a) Synarthries or bifascial articulations 

(fig. 5); these are distinguished by having 

the joint faces with a pair of large shallow 

pits, separated by a ridge which traverses the 

Fie, 4— Dorsal view OF «joint, face along its dorso-ventralcaxissatnissis 

AN AXILLARY UNITED TO- z ; fs 

cue precepinc sornr the type of articulation which is always found 

BY | SYNARTHRY,” AND on the distal end of ajomt the:proximal:end\on 

TO THE TWO SUCCEED- = . 

ING BY “srraicur mes- Which is united to the preceding by a straight 

eeaioeer eee muscular articulation, and occurs nowhere else; 

JOINTS ARE uNIrep By any, or all, synarthries in an arm may be re- 

Nee placed by syzygies. The most distal synarthry 
in an arm is always immediately followed by an oblique muscular 
articulation, as stated above. 

Synarthries are readily distinguishable ina dorsal ex- 
ternal view of an arm by having the points of contact 
exactly in the median dorsal line (figs. 4, 10, and 11). 

(b) Syzygies (fig. 7); the joint faces are unmarked, Dee 
or are marked with striations radiating outward from 4 “s¥NaAr- 
the central canal, the articulation being extremely close, ae 
effected by numerous short ligament fibers which are not segregated 
into bundles. Syzygies may replace any or all syn- 
arthries, and occur at intervals throughout the arm. 

Syzygies are at once recognizable dorsally by the 
extreme closeness of the articulation, which appears 
as a very fine or dotted line. In drawings syzygies 
Fic. 6.—Aw axit- are always represented by dotted lines (figs. 10 and 11). 

z peri ae From the above discussion it is evident that there 
cuLaR” pistaL are two joints in each arm which, by their mode of 
ee articulation with each other and their neighbors, are 
sharply differentiated from all the other joints; I refer to the joints 
on either side of the last synarthry; these joints 
have articulating faces as follows: a straight mus- 
cular articulation, binding the first to the preceding 
joint, a synarthry, by which the joints are bound 
together, and an oblique muscular articulation, 
which binds the more distal of the two to the suc- Fic. 7.—Arricv- 
ceeding joint. Of course, as has been mentioned, the res aay at Des 
synarthry may be replaced by a syzygy,; but there is (ADAPTED FROM 
no difficulty in distinguishing the pair even in that = “™PWIC%): 
case, for it is the only syzygial pair united to the preceding 
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joint by a straight muscular, and to the succeeding by an oblique 
muscular articulation. Having now discovered a 
pair of joints, which we may for convenience 
eall Z, and Z,, which are, no matter where they 
may be, always readily identifiable, we are now 
ready to enter into a detailed discussion of the 


brachial homologies. 
Fie. 8—DORSAL VIEW 





Norr.—In the illustra- OF AN AXILLARY, ALL 
tions Zi is in all eases dot- THREE OF WHOSE FACES 
= es : ARE “ OBLIQUE MUSCU- 

ted, and Z, is solid black. iT ei Re 
Pentametrocrinidc (figs. TION BETWEEN THE TWO 

d POST-AXILLARY JOINTS 

9, 10,12, and. 13).—I re- TE Oe ORO tas: 


cently*separated under the — curar.” 

name of Pentametrocrinus (figs. 9 and 10) the 

species allanticus, japonicus, semperi, tubercu- 

latus, and varians, which had previously been 

confused, because of their undivided arms, 

Peau Ce es under the generic name of Budiocrinus, with 
crinipa:Pentamerro- Hudiocrinus indivisus and granulatus, on ac- 
pe CapaetaD yuo “count: OL the simplicity.of their arm structure, 

P. H. CARPENTER.) : : i : 

which agrees with that of the species Decame- 
trocrinus (fig. 13) and with Thaumatocrinus 
(fig. 12) which also have undivided arms, with 
which I united them under the family name of 
Pentametrocrinide. 

In this family, Pentametrocrinide, we find 
the following sequence 
of articulations: straight 
muscular between the ra- 
dials and the following 
joints; synarthrial  be- 
tween the first and sec- P20— Paoxntt ran op 


ond post-radial joints; yxus rusercuLarus, 
SHOWING THE BXTERNAL 
. APPBARANCE OF THE AR- 
the second and third © grevnarions. 


‘$+ _yre te 5 = Oe 1A ¢s 

eee | ou) Post-radial joints ; we at als : : 
ARMS OF THAuMAToME- once recognize, therefore, the joints Z, and Z,, 
TRA TENUIS, SHOWING sm (cet : as ke ee Yost na ete ee 
Pera tt we a E FO HEL the succeeding articulations, as is always 
ANCE oF THE articuLa- the case after the first oblique muscular articu- 
TIONS. . ° a 2 
lation, are also oblique muscular, or more 
rarely, syzygies. Thus the family Pentametrocrinidee exhibits the 








oblique muscular between 











*New Genera of Unstalked Crinoids, Proc. Biol. Soc. Washington, XXI, pp. 
125-186 (April 11, 1908). 
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simplest type of arm structure possible, Z, and Z,, followed by 
brachials of the type common to the distal 
part of the arm in all the other types. 
Eudiocrinus (restricted) (fig. 14).—In this 
genus, in which the five arms are undivided, 
the sequence of articulations is as follows: 
straight muscular between the radials and 
iG. 12._Pentammrnocer. eXt following joints; syzygy between the first 
Nipm; THaumarocrr- two post-radial joints (therefore occupying 
Bae e ease ee, P the position of a synarthry) 3 straight muscu- 
lar again, a pinnule being developed on the 
proximally adjacent joints; synarthry (with, 
of course, no pinnule); oblique muscular, 2 
pinnule being developed on the proximally ad- 
jacent joint on the opposite side to the first 
pinnule, as pinnules always alternate in posi- 
tion at succeeding articulations, unless the 
articulation is a primarily nonpinnulate syn- 
arthry or syzygy, which has novetiect On ipili= ia essa nae 
nulation. In the third and fourth post-radial NIDm: DECAMETROCRI- 
joints we can again immediately recognize one eee 
our Z, and Z,; therefore, the first two post- 
radial joints in the Pentametrocrinide are homo- 
logous with the third and fourth post-radial joints 
in Hudiocrinus. But what are the two joints be- 
tween the radials and Z,? It is evident that the 
first post-radial joint agrees with Z, in the manner 
of its proximal and distal articulations, except that 
Fic. 14.—Zycomer- the normally present synarthry is replaced by a 
a ease syzygy, which, as it 1s morphologically the same 
thing, is a point of interest, but not of importance; 
Z, agrees with the second post-radial joint in 
having proximally a synarthrial articulation, dis- 
tally a muscular (but straight imstead of oblique 
muscular); thus we find that the arms of /xdio- 
crinus resemble those of the Pentametrocrinide, 
except that Z, and Z, are repeated, the addi-  ¥1c. 15.—Zycomer- 
tional pair being interpolated between Z, and the SEE ee ee 


radials 4 




















“jin eases like this where Z, and Zs are repeated, the primarily oblique mus- 
cular articulation on the distal face of Z is, on the interpolated repeti- 
tions, transformed into a straight muscular articulation. This articulation 
would normally be oblique muscular when considered as the distal articula- 
tion of a Z; but, considered as the proximal articulation of the following 
Zs, it is, of course, straight muscular; whenever an articulation is morpho- 
logically both straight and oblique muscular, the former, being dominant over 
the latter, is always found. 
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Atelecrinide (fig. 18) and Antedonidw« (fig. 17).—In these fam- 
ilies the arms, instead of remaining single throughout, fork at the 
second post-radial joint; this is a matter of no real importance so 
far as the arm structure goes, for it must be remembered that any 
muscular articulation, whether straight or oblique, occurring at the 
distal end of a joint may divide and form two, 
from which two similar arms arise; the important 
thing is not the forking of the arms, but the de- 
termination to what type of muscular articulation 
belong the articular faces on the distal end of the 
axillary. FG. 16.—ZyGomer- 

Bearing this in mind it will be found that the = "4; Caropro- 
sequence of articulations of these two families is as 
follows: straight muscular between the radials and first post-radial 
joints; synarthrial between the first two post-radial joints; straight 
muscular between the second post-radial (axillary) and third post- 
radial (first post-axillary) joints; synarthrial between 
the third post-radial (first post-axillary) and fourth 
(second post-axillary) joints, and oblique muscular 
between the fourth and fifth post-radial (second and 
third post-axillary) joints. The first and second 
post-axillary, or third and fourth post-radial joints, 
ric. 17._Awrepo. therefore, are our Z, and Z,, while the first and second 

Nip#@; Herio- post-radial joints (the second an axillary) corre- 

Ste es spond to the first and second post-radial joints in 
Eudiocrinus (in which the second is not an axillary, bearing merely 
a pinnule instead of an additional arm), and are really an inter- 
polated reduplication of the first and second post-axillary joints inter- 
polated between them and the radials. Now in the 
Atelecrinidee and Antedonide, and in ten-armed 
species belonging to genera in other families (which 
are constructed upon the same plan as the universally 
ten-armed genera and species of Atelecrinide, and the 
primarily such of Antedonide) we are so fortunate 
as to find additional proof of the correctness of this 
analysis of the proximal arm structure. In certain) pre. 18—Arece- 
species, such as Perometra diomedee, enormous tuber- Se eae ea 
cles are developed at the synarthry between Z, and Z, ; 
these are always repeated on the synarthry between the first and sec- 











*Adelometra angustiradia and occasionally specimens of Antedon bifida 
have more than ten arms, their structure being then similar to that of the 
Himerometridze, and multibrachiate comatulids in general, except Comaster 
(see below) ; Antedon (restricted), considered by Doctor Carpenter as a primi- 
tive type, is in reality one of the most specialized genera in the family, ap- 
proaching the Himerometride in many ways. 
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ond (axillary) post-radial joints, but nowhere else; in Trepiometra 
Z, and Z, are disproportionately large and broad, and we find the 
first and second (axillary) post-radial joints 
similarly enlarged; any ornamentation or cari- 
nation of Z, and Z, is always duplicated on the 
two preceding joints. 

Passing now to the Comatulida with more 
than ten arms (excepting Comaster marie, C. 
jimbriata, C. coppingert, C. borneensis, C. 
multiradiata, C. iowensis, C'. sentosa, C. lineata, 
and C. dtscoidea) (figs: 15, 16, 19,120, 29-eand 
23); these multibrachiate forms are always ten 
armed until of considerable size, when, by a 
Peet ees ee eee 7 PROCESS of autotomy, the arm is cast off at the 

oO synarthry (or syzygy) between the third and 
fourth post-radial (first and second post-axillary) joints, or at the 
syzygy between the fifth and sixth post-radial (third and fourth post- 
axillary) jomts, and from the 
stump an axillary grows replacing 





the cast-off arm by two or more. 
This process of arm reduplication 
by autotomy was described by 
Minckert in 1905, but was in- 
dependently discovered by the 
present author through observa- 
tions made on quite different 
material before Minckert’s paper 
was consulted. In the Coma- 
tulida, as is well known, the 
various “ division series” of the 
arm or ray between the first 
post-radial axillary (second post- Fic. 20.—HIMEROMETRID& ; HIMBROMETRA ; 
radial joint) and the free un- ALSO, COMASTERID® ; PHANOGENTA. 

divided arm are composed of either two or four joints. If of two, 
they are united either by synarthry or syzygy,; 14 of four, the third and 
fourth are always united by syzygy, while the 
first and second are almost always united by syn- 
arthry, but oceasionally are united by syzyqy; 
the two pairs, the first and the second, and the 





muscular articulation between the second and 
Me oa third, ~No» matter’ how. many axillaries may 

Sa intervene between the radials and the free un- 
divided arm, we are always able to recognize Z, and Z, as the first and 
second joints beyond the last axillary; and when the division series 





third and the fourth, are united by a straight » 





8 Mi Bie te ee! 








no. 1636. ARM HOMOLOGIES IN RECENT CRINOIDS—CLARK. 121 





are all of two joints, joined by synarthry (or, more rarely, syzyqy), 
the distal faces of the axillary are always straight muscular articula- 
tions. ‘Thus we see that, whereas in the Antedonide and ten-armed 
genera and species of other families (except the Pentametrocrinide 
and Uintacrinide) the first post-radial joint and the axillary are 
merely repetitions of Z, and Z, interpolated between Z, and the re- 
dials, so we find that a// the division series, no matter how many 
there are, are all additional repetitions of Z, and 
Z,, interposed between the true Z, and Z, and 
the first post-radial reduplication of those joints. 
When the division series consist of four instead 
of two joints, it is merely a case of a doubling of 
the more common primary two, so that, instead F'-. Siete risen yes 
of single division series of two joints the division a PT eae 

series are double, the two component pairs being united by a straight 
muscular articulation like that on the distal face or faces of the second 
joint of a division series of two joints only. It is interesting to note 
that in Thalassometra gigantea, in which species Z, bears a very sharp 
median keel, quite lacking on all the other joints of the free undi- 
vided arm, this keel is repeated on the second post-radial joint (first 
axillary), the second and fourth (the latter an axillary) joints of 








Fig. 23.—COMASTERID® ; COMATULA. 


division series of four joints (the remaining first and third joints 
being quite without it), and the second joint of division series con- 
sisting of two joints. 

In the young ten-armed stage of all comatulids, so far as I have 
been able to find out, Z, is always the first post-axillary (third post- 
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radial) joint, and Z, the next following; succeeding Z, are two joints 
united by syzygy; now Z, always has distally an oblique muscular 
articulation; but a 4 (38+4) or 4 (142; 8+4) second post-radial 
division series always has the two component parts separated by a 
straight muscular articulation; the explanation appears to be that 
when an oblique muscular articulation on the distal face of Z,, 
through autotomy taking place beyond it, comes to occupy the posi- 
tion of a straight muscular articulation, the dominance of the latter 
asserts itself, and the oblique muscular articulation of the young 
gradually transforms into the straight muscular articulation of the 
adult. 

Now, since the second (and following) post-radial division series 
of the comatulid arm are frequently doubled, appearing as 4 (3-+4) 
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Vig. 24.—CoOMASTERIDA ; COMASTER. 


(figs. 15, 16, 19, and 20) or 4 (142; 344) (fig. 28) instead of 2 
(fig. 22), we should expect that the first post-radial division series 
would occasionally be doubled, since it is morphologically comparable 
to the more distal division series, and we find that such, though 
rarely, is the case; for Carpenter® records that in one “Antedon” 
that passed through his hands “ one of the rays consists of five joints, 
the axillary being a syzygy.” | 








4 Challenger Reports, XI, Zoology, p. 51. 





no. 1636. ARM HOMOLOGIES IN RECENT CRINOIDS—OLARK. 123 





In Comaster marie, C. fimbriata, C. coppingeri, C. borneensis, C. 
multiradiata, C. iowensis, C. sentosa, UC. lineata, and C. discoidea (fig. 
24), and in a number of undescribed species from the West Indies, 
we find a somewhat anomalous condition; the second post-radial divi- 
sion consists of four joints, 4 (8+4); but the next joint succeeding 
the second post-radial axillary bears a pinnule, whether it be the first 
joint of another division series or the first joint of an undivided arm; 
in other words, all the joints following the second post-radial axillary 
are pinnulate, except of course, the axillaries. It is at once evident, 
then, that the first joint in the free undivided arm can not be Z,, for it 
bears a (oblique) muscular articulation instead of a nonmuscular 
articulation distally. Where, then, is Z,? The articulations subse- 
quent to the first post-radial axillary are, straight muscular articula- 
tion, by which the first post-radial axillary articulates with the next 
succeeding joint, synarthry connecting that joint with the next; 
oblique muscular articulation, syzygy, and, on the distal faces of the 
axillary, oblique muscular articulations. By the application of our 
definition, we find that Z, and Z, are the first and second joints fol- 
lowing the first post-radial axillary, stead of the first and second 
joints of the free undivided arm, as we found in all cases heretofore. 
The axillaries and division series subsequent to the first post-radial 
axillary are, therefore, not morphologically homologous with the first 
division series, and the division series in all the other forms which we 
have considered, although, of course, they are physiologically analo- 
gous. We may designate the division series formed by the presence 
of repetitions of Z, and Z, interposed between the primitive Z, and Z, 
and the radials as interpolated division series, while division series 
formed by a splitting of the arm at a certain joint, which therefore 
becomes an axillary, may be called extraneous* division series. 

It seems to me that such a radical departure from the ordinary 
comatulid type of éxterpolated arm division occurring in a group of 
species entitles them to recognition as a valid genus, more especially 
as Metacrinus has been separated from /socrinus along exactly sim- 
ilar lines; and, since a generic name has been based on a species in 
each group of the genus Comaster, I propose to reinstate Lovén’s 
name Phanogenia, and to consider the family Comasteride to be 
naturally divisible as follows: 


w, Synarthries all replaced by syzygies_________ CoMATULA (figs. 21, 22, and 23) 
a’, Synarthries present between the first two post-radial joints. 
b*. interpolated arm divisions throughout _____________ PHANOGENIA (fig. 20) 


b*. first arm division interpolated, all following extraneous__COMASTER ( fig. 24) 





“rom exrtraneus, external (in reference to Z: and Zz) as opposed to inter- 
polated (between the radials and Z:). 
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The described species would therefore arrange themselves as fol- 


lows: 


Genotype. 


Comatula 

Comatula 
penter ). 

Comatula 


Genoty pe-—Phanogenia typica Loven, 1866. 


Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
Phanogenia 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
Agassiz). 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
ter). 


COMATULA Lamarek, 1816. 





distincta (P. H. Carpenter). 
multibrachiata 


¢Pe gee Can= 


notata (P. H. Carpenter). 


Comatula solaris Lamarck, 1816. 


Comatula paucicirra (Bell). 
Comatula pectinata (Linneus). 
Comatula solaris Lamarck. 


PHANOGENIA Lovén, 1866. 


alata (Pourtalés). 
alternans (P. H. Carpen- 


belli (P. H. Carpenter). 
bennetti (J. Miiller). 
briareus (Bell). 
carpenteri (A. H. Clark). 
divaricata (P. H. Carpen- 


duplex (P. H. Carpenter). 
echinoptera (J. Miiller). 
elongata (P. H. Carpen- 


gracilis (Hartlaub). 
grandicalyx (P. H. Carpen- 


japonica (J. Miiller). 

meridionalis (Agassiz and 
littoralis (P. H. Carpen- 
macrobrachius ( Hartlaub ). 
maculata (P. H. Carpen- 
(ee 


magnifica H. Carpen- 


Phanogenia 
Phanogenia 
Phanogenia 
Phanogenia 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
' penter). 
Phanogenia 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
Phanogenia 
ter). 
Phanogenia 
Phanogenia 
Phanogenia 
Phanogenia 


nobilis (P. H. Carpenter). 
nove-guinew (J. Miller). 
orientalis (A. H. Clark). 
parvicirra (J. Miller). 

peronii (P. H. Carpenter). 
quadrata (P. H. Carpen- 


regalis (P. H. Carpenter). 
robustipinna (P. H. Car- 


rotalaria (Lamarck). 
rubiginosa (Pourtalés). 
schlegelii (RP. H. Carpen- 


serrata (A. H. Clark). 
solaster (A. H. Clark). 
stelligera (P. H. Carpen- 


trichoptera (J. Miller). 
typica Loven. 

valida (P. H. Carpenter). 
variabilis (Bell). 


COMASTER LL. Agassiz, 1836. 


Genotype—Comatula multiradiata Lamarck, 1816=Asterias mul- 
tiradiata Lanneeus, 1758. 


Comaster borneensis (Grube). 
Comaster coppingeri (Bell). 

Comaster discoidea (P. H. Carpenter). 
Comaster fimbriata (Lamarck). 
Comaster iowensis (Springer). 


Comaster mariev (A. H. Clark). 


Comaster 


multiradiata 


(Linnzeus). 


Comaster sentosa (P. H. Carpenter). 
Comaster lineata (P. H. Carpenter). 


Having discussed all the types of arm division commonly found in 
the Comatulida, I now pass on to the stalked crinoids, after calling 
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attention to two points of interest. In Uintacrinus (fig. 25), which 
is most nearly related to the Comasteride, the peculiarities of the 
pinnulation® are at once explained if we consider Z, and Z, to be 
the third and fourth joints after the axillary, instead of the first and 
second, as would be expected; moreover, the size and the shape of 
the joints and the examination of the external lines of contact of the 
articulations lead us to the same conclusion, while I have already 
shown’ that the abnormalities re- 
corded by Mr. Springer in his mono- 
graph of the genus again favor this 
interpretation. The arms of Uinta- 
crinus, therefore, after the costal 
axillary, resemble those of H'udiocrinus 
in having a repeated Z, and Z, 
series of which the second is not an 
axillary. I have already* called 
attention to a similar state of affairs 
occurring alomornmialllyesini a PSpecimieny os a enoRe 
of Heliometra tanneri. It was stated NUS (ADAPTED FROM SPRINGER) ; 
iaiemusculari articulations, were oc). {THE © INDERRADIAL (AND, INTER 
: oi Ble * BRACHIAL PLATES ARE OMITTED SO 
casionally divided, so that an axil- as vo morw crearty BRING oUt 
iia wast TOLmMed: olving: -Tisé .tOx a, 9 fPHE ARMS.AND, PINNUMES: 
pair of arms instead of to a single arm. The thought naturally 
arises, does the straight muscular articulation on the distal face of 
the radial ever divide; and do the oblique muscular articulations of 
the distal part of the arm ever divide? In answer to the first ques- 





OY 
wS 


£ 


*TIn Uintacrinus the first pinnule is on the second post-axillary joint, the next 
on the fourth, and on the opposite side of the arm. Now, these pinnules are 
separated by two articulations. Were they both muscular, they would, so far 
as the position of the pinnule is concerned, counteract each other, and the 
second pinnule would be on the same side as the first; were they both non- 
muscular neither would have any effect on the pinnulation, and the second pin- 
nule would again be on the same side as the first; but it is on the opposite side ; 
therefore, one of the articulations must be muscular, and the other nonmuscular. 


~ A pinnule can not be developed at a nonmuscular articulation; therefore, the 


articulation at the distal end of the second post-axillary joint is muscular; 
hence the articulation between the third and fourth post-axillary joints must 
be nonmuscular, either a synarthry or a sycygy. In the comatulids, the pin- 
nule on Z is almost universally different from that on all succeeding brachials, 
but resembles those on all the interpolated repetitions of Z:. In Uintacrinus 
the second pinnule resembles the first, and not those following (in size) ; hence, 
the conclusion is reached that the joint which bears the second pinnule is 
homologous with that which bears the first, and that the first and second post- 
axillary joints in Uintacrinus are an interpolated Z Z: series, of which the 
second is not, as is usually the case, an axillary. 

6 Proc. U. S. Nat. Mus., XXXIV, p. 269. 

¢Tdem., XXXIV, p. 267. 
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tion, Carpenter” mentions a specimen of Phanogenia alata (“Actino- 
metra pulchella”) in which one of the radials is an axillary, sup- - 
porting two post-radial series, and I have recently recorded a speci- 
men of Heliometra maxima which presents the same condition ; more-— 
‘over it is probable that Promachocrinus and — 
Decametrocrinus originally came into ex-— 
istence through a division of the muscular 
articulation on the distal end of the radial, 
which later became more and more firmly — 
fixed, finally resulting in a division of the — 
radials themselves, so that the two genera now 
have ten radials instead of the original five. — 
If this were true we should expect reversions 
to oecur, and Promachocrinus to sometimes be 
HIG. pa esata i found with one or more radials single instead — 
f5e Reeeienee of double, and bearing a post-radial series 
comparable to those in Heliometra, the most closely allied genus; and 
Decametrocrinus to occasionally occur with fewer than ten rays, thus 
approximating the most nearly related genus, Pentametrocrinus; — 
and it is somewhat remarkable that, considering the small number 
of specimens representing species 
of these two genera which has 
been discovered, one, the type of 
Decametrocrinus rugosus, should 
be only nine armed, through the 
persistence of one entire radial 
(the right posterior), and the 
division of the remaining four. 
Tsocrinus (fig. 27)—In  [so- 
crinus naresianus we find a con- 
dition exactly similar to that de- 
scribed for the Atelecrinide and 
Antedonide; Z, and Z, are the 
third and fourth — post-radial 
joints, or the first two joints fol- 
lowing the axillary. In /socrinus 
wyville-thomsoni, I. parre (= 
Pentacrinus miillert + P. mac- 
learanus), I. alternicirrus, and I. 
siboge (fig. 26) Z, and Z, are the 
first and second joints of the free undivided arm. The arm structure 
is therefore similar to that described for the comatulids with more 
than ten arms, excepting those in the genus Comastcr, in these species 
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Fic. 27.—PENTACRINITIDZ ; [SOCRINUS. 


4 Challenger Reports, X XVI, Zoology, p. 27. 
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of /socrinus all the synarthries are replaced by syzygies, and all the 
divisions are interpolated, consisting of two joints. socrinus decorus 
and J. blakez, in the ten-armed immature state, are exactly similar in 
arm structure to /socrinus naresianus and the ten-armed comatulids, 
excepting Uintacrinus and Decametrocrinus. In the adult multi- 
brachiate condition, however, instead of adding interpolated joint 
pairs as in the comatulids and in the species of /socrinus just con- 
sidered (parre, wyville-thomsoni, alternicirrus, and siboga), the 
arm branching, as in /. asteria (fig. 27), is of the extraneous type, as 
in Comaster (as restricted), Z, and Z, 
remaining always the first and second 
joints after the first axillary, or the third 
and fourth after the radial, as was 
found to be the case in Comaster; and, as 
in Comaster, the syzvgy between the two 
_ joints following Z, is morphologically the 
-syzygy between the third and fourth joints 
of the undivided arm in the ten-armed 
young, and comparable to the similarly 
situated syzygy in all ten-armed comatu- 
lids, while in Phanogenia and other forms 
in which the second division series is of 
four joints, the two outer united by syzygy, 
the syzygy is morphologically homologous 
with the synarthry between the first two 
joints in the free undivided arm, and all 
other syzygies and synarthries proximal to 
it. In other words, the syzyey between the 
third and fourth joints after the first 
axillary in Comaster, Isocrinus blakei, 1. 
decorus, and I. asteria, is homologous with 
the first syzygy in the free undivided arm 
in all other forms (except in cases where 
the first syzygy replaces a synarthry) and 
with no other, no matter how many syzy- 
gies may intervene between that syzygy 
and the radials. 

An extraneous division, arising as it does from a division of the arm 
at an oblique muscular articulation, might reasonably be supposed to 
be of somewhat uncertain nature in the position of the succeeding 
axillaries, because of the fact that all the arm joints after Z,, except 
occasional syzygies, are thus articulated, and, of course, every such 
articulation is a potential axillary; and, as a matter of fact, this is 
the case; while in the type of Comaster considered the division was 
regular in the number of joints between successive axillaries, in 
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Fic. 28.—PENTACRINITIDS ; 
METACRINUS. 
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Comaster mariw and in a species mentioned, but not named, by Car- 
penter ® (of which I have been able to examine specimens), it is very 
irregular, and in /socrinus blakei, decorus, and asteria it is usually 
more or less, and sometimes very, irregular, especially in the last 
named. In all the species in which extraneous division occurs, the 
irregularity increases with each successive arm division, so that, in 
Metacrinus and in Jsocrinus asteria, with their numerous division 
series, the later division series are of very numerous joints, and 
much more variable than the division series of 7. blake? and /. de- 
corus, Whose most distal series correspond to one of the more proximal 
series of J. asteria and Metacrinus. 

Metacrinus (fig. 28).—The species of Metacrinus are remarkable 
in possessing a type of arm structure different from any we have 
considered. There are no synarthries in the J/etacrinus arm; the 
first two post-radial joints are always united by syzygy (the second 
bearing a pinnule), the second and third by an oblique muscular 
articulation, all the subsequent articulations are oblique muscular, 
with the exception of occasional syzygies. ‘Therefore Z, and Z, are 
recognized as the first two post-radial joints, occupying the same 
position in which we found them in Pentametrocrinus, Decametro- 
crinus, and the pecuhar Thaumatocrinus,; but while in these genera 
the arms are undivided, in Jletacrinus, extraneous division always 
occurs, often as many as five times. All the axillaries in Metacrinus, 
therefore, always have the proximal and both distal faces oblique 
muscular, while in [socrinus blakei, decorus, and asteria, the first 
post-radial axillary has straight muscular faces, distally, synarthrial 
proximally, the remainder all oblique muscular; and in J. wyville- 
thomsoni, I. parre, I. alternicirrus, and I. siboge all the axillaries 
have distal faces with straight muscular articulations and proximal 
with syzygial. Now, in the young stages of most of the comatulids 
and in the genus /socrinus where the adults are multibrachiate, the 
young have only ten arms, Z, being separated from the radials by a 
single interpolated series, representing an additional Z, and Z,; in 
adult life, Z, is, in most multibrachiate comatulids, and in /so- 
crinus wyville-thomsoni, I. parre, I. alternicirrus, and I. sibogea, 
separated from the radials by a number of énterpolated division se- 
ries; in Comaster (as restricted) and in Jsocrinus blakei, decorus, 
and asteria, Z, remains in its primitive position, while extraneous 
division oecurs beyond it; but in Metacrinus Z, is always the first 
post-radial joint, and is never separated from the radial by an inter- 
polated series. This is interesting; for the ten-armed young stage 
of multibrachiate forms depends on the presence of a single inter- 
polated series, and, as this series (which invariably persists in after 
hfe) is absent in MMJetacrinus, the natural inference is that J/eta- 


“Challenger Reports, X XVI, Zoology, p. 328. 
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crinus, in its young stage corresponding to the ten-armed condition 
of [socrinus, has but five arms; consequently we await with more 
than usual interest the discovery of the very young of J/etacrinus. 
This result of the analysis of the arms in /socrinus and Metacrinus 
raises the question, are they really so different as is commonly sup- 
posed? Is the separation of /socrinus and Metacrinus as at present 
understood natural? Both these questions must be answered in the 
negative. J/etacrinus was separated from /socrinus because of its 
more numerous “ radials,” the homologies of the joints not being con- 
sidered. Thus it appears that /socrinus blakei, 1. decorus, and J. 
asteria (to which must be added J. naresianus) are intermediate in 
structure between /socrinus wyville-thomsoni, 1. parra, T. alterni- 


cirrus, and J. sibogw, and the numerous species of the genus J/eta- 


crinus. The J. asteria group has Z, and Z, united by synarthry, and 


'separated from the radials by a single interpolated series; extrane- 


ous division occurs distal to Z,; the 7. parre group always have the 
synarthries replaced by syzygies, and Z, and Z, always in the free 


/ undivided arm, separated from the radials by a series of interpolated 


divisions; extraneous divisions never occur. JMetacrinus has Z, the 
first post-radial joint, no ‘nterpolated series, but all the arm divisions 


extraneous, the single possible synarthry is replaced by a syzygy. 


The interrelations of J/etacrinus, the [socrinus asteria, and the J. 
parre groups, may be summarized as follows: 


Metacrinus (fig. 28). I. asteria (fig. 27). I. parre (fig. 26). 
No synarthries. Synarthries present. No synarthries. 


| Z, first post-radial joint. Z, third post-radial joint. Z, separated from the ra- 


dials by numerous inter- 
polated series. 


| Extraneous division only. One interpolated series only ; <All interpolated divisions. 


distal divisions exrtrane- 
Ous. 


It is plain that the /socrinus parre and J. asteria groups are as dif- 


| ferent from each other as M/etacrinus is from the latter; and if Jeta- 
_ermus is to be recognized as a valid genus, the /socrinus parre and 
1. asteria groups should also be kept separate. Treating these three 
divisions as of equal value generically, it is interesting to find that 
they fall into definite faunal areas, and occupy characteristic bathy- 
metric altitudes. The three divisions, with the species in each as 
‘how understood, are as follows: 


/a’. Z: and Z, the first two post-radial joints, not repeated; all arm division 


extraneous ; second post-radial joint not an axillary, but bearing a pinnule; 
basals very broad, forming, when viewed dorsally, a rounded pentagonal 
figure; infrabasals large and prominent #@___________ METACRINUS (fig. 28) 

@. Z, and Z, repeated at least once; the second post-radial joint an axillary. 

b*. Zi: and Z the third and fourth post-radial joints; infrabasals present? 
c. One interpolated series only; basals broad, forming, when viewed dor- 
sally, a rounded pentagonal figure; infrabasals? 
HyPpatocrinus (cf. figs. 11 and 17) 





Jnfrabasals have been found in VW. serratus by Déderlein, and in VW. superbus 
and in several specimens (all dissected) of WM. rotundus by Clar%, 
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c. One interpolated series, followed by one or more extraneous series; 
basals narrow, forming, in dorsal view, a rounded stellate figure; 
infrabasals large and prominent @________________ ISOCRINUS (fig. 27) 

ad’. First two post-radial joints united by syzygy; lower pinnules serrate; 
reentrant angles of stellate figure formed by basais shallow. 

j [subgenus Cenocrinus | 

ad. First two post-radial joints united by synarthry; lower pinnules — 

smooth; reentrant angles of stellate figure formed by basals deep. . 

[subgenus Isocrinus] 

b*. Z: and Z the first and second joints of the free undivided arm, separated i 

from the radials by two or more interpolated series; infrabasals — 

always(?)absent 02 sete ese Le Ae eee ENDOXOCRINUS (fig. 26) 


cin Pome Cees i! S 


Genus METACRINUS P. H. Carpenter, 1882. 


Genotype.—Metacrinus wyvillii P. A. Carpenter, 1884. 
Geographical distribution.—Northern Australia and East Indies 
northward to Japan. 
Depth.—60 to 630 fathoms: 
Included species: 
Metacrinus acutus Doderlein. Metacrinus serratus Déderlein. 


Metacrinus angulatus P. H. Carpenter. MWetacrinus stewarti P. H. Carpenter. 
Metacrinus cingulatus P. H. Carpenter. Jetacrinus suluensis Déderlein. 


Metacrinus costatus P. H. Carpenter. Metacrinus superbus P. H. Carpenter. 
Metacrinus mosleyi P. H. Carpenter. M. superbus, var. borealis® A. H. Clark. 
Metacrinus murrayi P. A. Carpenter. M. superbus, var. tuberculatus @ A. H. 
M. murrayi, var. nobilis P, H. Carpen- Clark. 

ter. Metacrinus tuberosus P. H. Carpenter. 
AM. murrayi, var. timorensis Déderlein. Jletacrinus varians P. H. Carpenter. 
Jetacrinus nodosus P. H. Carpenter. Metacrinus wyvillii P. H. Carpenter. 


Metacrinus rotundus P. H. Carpenter. 
M. rotundus, var. interruptus P. H. 
Carpenter, 


Genus HYPALOCRINUS, new. 


Genotype—Pentacrinus naresianus P. TH. Carpenter, 1882. 

Geographical distribution.—Kermadec Islands, Meangis Islauds, 
Fiji, Celebes, and Philippines. 

Depth.—500 to 1,350 fathoms. 


“Jn fifteen specimens of J. decorus, including a very small ten-armed specimen 
with arms 25 nim. long the infrabasals are large and prominent, showing no 
trace of resorption; material of other species was not available. 

’Infrabasals are absent in all specimens dissected, including one with arms 
only 25 mm. long. 

¢This variety differs from the typical form mainly in having the division 
series and arm bases smooth instead of very rough. 

@This form has the division series with strong tubercles, but otherwise resem- 
bles the preceding. 
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Included species: 


Hypalocrinus naresianus (P. H. Carpenter). 
Genus ISOCRINUS, L. Agassiz, 1886. 


Genotype.—tsocrinus pendulus von Meyer, 1837. 
Subgenus CENOCRINUS Wyville Thomson, 1864. 


Genotype.—Encrinus caput-meduse Lamarck, 1816 (=/sis asteria 
Linneus, 1766). 

Geographical distribution —Caribbean Sea and Gulf of Mexico. 

Depth—3s80 (?) to 320 fathoms. 

Included species: 


Tsocrinus (Cenocrinus) asteria (Linneeus). 


Subgenus ISOCRINUS L. Agassiz. 


Geographical distribution.—Caribbean Sea and Gulf of Mexico. 
Depth.—67 to 667 fathoms. 
Included species: 

TIsocrinus (lsocrinus) blakei (P. H. Carpenter). 

Lsocrinus (Lsocrinus) decorus (Wyville Thomson ) .? 


Genus ENDOXOCRINUS, new genus. 


Genotype—Encrinus parre Gervais, 1835 (=Pentacrinus miulleri 
Orsted, 1856). 

Geographical distribution—West Indies and Gulf of Mexico, At- 
lantic coasts of southern Europe and northwest Africa (including 
the outlying islands), and East Indies to Timor, the Philippines, the 
Kermadec, and the Meangis Islands. 

Depth.—20 to 1,095 fathoms. 

Included species: 

Endoxrocrinus alternicirrus (PRP. HH. Endoxocrinus sibog@ (Doderlein). 


Ne a . 1 < - e ov 
Carpenter). Endoxocrinus wyville-thomsoni (Wy- 
Endoxocrinus parra (Gervais) .2 ville-Thomson). 





4 Also many fossil species. 
> Pentacrinus miilleri Orsted is a synonym of this species: P. maclearanus 
Wyville Thomson is merely a rather strongly marked variety. 








THE FORMATION OF GEODES WITH REMARKS ON THE 
SILICIFICATION OF FOSSILS. 


By .Ray S. Basser, 


Curator, Division of Invertebrate Paleontology, U. S. National Museum. 


Spherical, or irregular spheroidal, concretion-like masses, hollow 
and lined with crystals pointing inwardly, are known to geologists 
as geodes. Externally the similarity of these objects to concretions 
is so great that breaking is often required to determine their true 
nature. In matter of origin, there is little, if any, relation between 
the two. Geodic cavities are common in all kinds of rocks. Amyg- 
daloidal cavities in igneous rocks are sometimes lined with crystals, 

thus giving rise to rounded masses coming within the above defini- 
tion. Openings in veins of ore likewise may be lined with crystalline 
matter, and the term geode is sometimes applied even though the 
resulting object is far from spherical in shape. More often, however, 
these structures are found in sedimentary rocks, limestones and shales 
being particularly favored, but the general method of formation 
ascribed to them, namely that of the deposition of crystals from some 
mineral solution upon the walls of a cavity, is the same in all in- 
stances. Several limestone and shale formations have been so pro- 
lific of geodes that they are well known in geologic literature under 
such names as geodiferous limestone or the geode beds. Thus the 
geodes in the Niagara (Lockport) limestone, particularly at Lock- 
port and Rochester, New York, early gave the name geodiferous 
limestone to the formation. These geodes are simply crystal-lined 
cavities, often of considerable size and number, scattered through 
the rock. The cavities owe their existence in many cases to the re- 
moval by solution of fossils; again they are simply fractures in the 
strata which become enlarged by the expanding force of crystalliza- 
tion. The material in these particular geodes is usually dolomite or 
gypsum, and the individual crystals are often large enough to make 
handsome mineralogical specimens. Some of the more striking 
materials found in these Niagara geodes are masses of silvery selenite, 
crystalline anhydrite, and crystals of amber-colored calcite and of 
pinkish dolomite. Similar occurrences of geodes in other limestones 
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are well known and the specimen figured on Plate XVIII may be 
taken as an illustration of this particular phase of the subject. 

In the first instance mentioned, the original cavity in the rock 
may have been left by the removal of a fossil by solution, but just as 
frequently the fossil itself furnishes the cavity. Figs. 3 to 8 on Plate 
XIX are from photographs of some common Upper Ordovician fos- 
sus well illustrating this occurrence. The large brachiopod, Platy- 
strophia lynx (figs. 8 and 5), was evidently buried without being filled 
with mud or other materials. Its hollow interior then afforded an 
excellent place for the deposition of crystalline material. Only a 
portion of the interior of the smaller brachiopod, Rhynchotrema 
capax, figured on the same plate (figs. 6-8), was left unfilled with 
clay, and a correspondingly small geode resulted. What may be 
called a compound or, better, multiplex geode, results from the de- 
position of crystals in the hollow chambers of cephalopods. The 
Orthoceras, figured on Plate XIX, is an example of this on a small 
seale, but larger specimens are not infrequent. In this group of 
animals the shell, when intact, is less likely to become filled with 
clay, since the only means of ingress to the interior of the camerated 
portion is through the breakage of the walls of the camerae or of the 
siphuncle. No resistance is offered to the passage of water through 
the empty shell, and, as a result, almost every cephalopod in certain 
strata can be rated also as a geode. In all of this second group of 
geodes the crystalline material is calcite, usually in the form of dog- 
tooth spar. The most striking and best-known geodes, however, are 
siliceous, and it is to this class that the writer wishes to call special 
attention. ‘The examples referred to previously, as well as those that 
follow, are of such common occurrence that the facts here presented 
must have been noted by many observers. It was therefore with some 
hesitancy that the present paper was undertaken. A search of the 
literature, however, revealed little published information upon the 
subject. Doubtless references to geodes and geodization exist, but 
they are, apparently, as in the case of Professor Shaler’s work re- 
ferred to below, hidden under other titles. 

Among the many problems of silicification the one of most interest 
to the paleontologist is unquestionably that bearing upon the re- 
placement of fossils. Shells and other fossil forms entirely replaced 
by silica are of common occurrence in the cherty or siliceous débris re- 
sulting from the waste of limestones. These siliceous pseudomorphs, 
as they are called, often preserve the original shape and markings 
of the fossil form so perfectly that the peculiar interest of such a 
process to the paleontologist is obvious. Indeed, some very interest- 
ing faunas of geological time would be practically unknown if it 
had been necessary to work out the individual species from the hard, 
refractory limestone containing them. As an example of this, the 
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many fine cystids and crinoids of the Curdsville formation in the 
central Kentucky Ordovician would never be known were it not for 
this replacement of these fossils by silica, nor would the hundreds of 
species of exquisitely preserved bryozoa, ostracods, corals, and other 
fossils from the Devonian strata at the celebrated Falls of the Ohio 
locality be available for study and comparison with specimens from 
less favorable localities. This phase of silicification has been ex- 
plained by most writers as due to a replacement of the original cal- 
‘areous material of the fossil by silica at the time of deposition. 
Under this view, the fossil shell, for example, is replaced by silic: 
either on the ocean bottom at the time of deposition or shortly there- 
after. In the case of a limestone then, the fossil would be simply ¢ 
siliceous shell embedded in a calcareous groundmass. When in the 
course of weathering the limestone is dissolved away, the insoluble 
siliceous shells would then be left behind. 

A few observers have noted that the limestone yielding such 
siliceous pseudomorphs upon weathering contains, in the unweathered 
state, only calcareous fossils. They have also observed that, as the 
weathering of the fossiliferous limestone proceeds, the fossils are re- 
placed by silica and consequently are not carried away in solution as 
in the case of the matrix itself. In support of this view, the surface 
of a fossiliferous limestone layer is often seen sprinkled with fossils 
of which the portion still embedded in the limestone is calcareous and 
the exposed parts are siliceous. With this view the time of the silici- 
fication is necessarily assumed as very recent, in fact, as going on at 
the present time. The writer has had many opportunities to study 
and collect in areas where such silicification has occurred, and all of 
the facts observed have been in support of the latter idea. The object 
of this paper is not, however, to discuss this particular form of silici- 
fication, and the preceding remarks upon this recent replacement by 
silica are introduced only on account of their bearing upon the prob- 
lem of the formation of siliceous geodes. 

The best known siliceous geodes come from the Keokuk geode bed, 
which consists of blue shale and thin limestone 30 to 35 feet thick, 
particularly well shown at Keokuk, Iowa, and Warsaw, Illinois. The 
name of Amos H. Worthen will always be associated with these 
geodes, since years ago he distributed many barrels full of good speci- 
mens to the leading scientific men and institutions of this country and 
Europe. Mr. Worthen’s localities are, therefore, best known to the 
scientific world, and the Keokuk geode bed is even better known than 
the geodiferous Niagara limestone of New York. The Keokuk geodes 
vary in size from that of a pea, or even less, up to rounded masses 2 
feet in diameter. Quartz is the predominating crystalline material, 
but agate and crystals of calcite and dolomite are often accessory con- 
stituents. Such metallic minerals as millerite, in the form of hair- 
like needles or tufts of needles, sphalerite, and pyrite, are likewise 
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found lining the cavities. Dana, in his Manual of Geology, says these 
geodes have been supposed to occupy the center of fossil sponges that 
were at some time hollowed out by siliceous solutions and then lined 
with crystals by deposition from the same or some other mineral solu- 
tion. The writer has been unable to secure a full set of geodes from 
the Keokuk bed to illustrate their method of formation, but the speci- 
mens figured on the plates here presented are from shales and thin 
limestones of a horizon in Kentucky not strictly equivalent but similar 
in geological conditions. 

These geodiferous shales and thin limestones belong to the Knob- 
stone division of the lower Carboniferous or Mississippian period. 
Their strata cap the rounded hills of Indiana and Kentucky, encir- 
cling that portion of these two States immediately underlaid by 
Devonian and Silurian rocks. Southern Indiana, in the vicinity of 
New Albany, and the * Knob” region of Kentucky, extending south 




































































SKETCH SHOWING OCCURRENCE OF GEODES IN KNOBSTONE SHALES. 


and then southeast of Louisville, give many exposures of the Knob- 
stone group. Button Mold Knob, several miles south of Louisville 
and just opposite St. Jacobs Park of that city, is a celebrated locality 
for Knobstone fossils, and here the writer made most of his collections 
and observations. The geodes described in this paper from Button 
Mold Knob occurred in the lowest division of the Knobstone, a series 
of blue shale termed the New Providence shale. These strata are so 
compact that water can not readily pass through them. A few thin, 
ferruginous limestone layers are interbedded with the shale, but they 
are so infrequent as to have little effect upon the porosity of the 
strata. The rainfall upon these shales is, therefore, carried away 
almost entirely by surface drainage, and in the case of level areas 
underlaid by the shale, a damp, unproductive clay soil is the result 
of this imperviousness to water. Still, these shales are often crowded 
with geodes, objects which require the presence of water for their 
formation. This apparent association of many geodes and no water 
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led to a study of the local conditions, with the result that the geodes 
were found to occur only in zones or areas reached by surface waters. 
Usually the geodes were lying on the surface itself, free or partially 
covered by the soil, and digging in the compact shale immediately 
beneath them would reveal no trace of other specimens. In other 
cases they were apparently buried in the shale, but, in every instance 
of this kind, closer examination showed these examples to lie on the 
edge or very close to joint planes or rifts in the strata through which 
water had easy access. The beds of streams heading in the Knobs are 
often crowded with geodes washed down from the higher strata. A 
sketch of these conditions of occurrence would, therefore, be some- 
thing hke that shown on the preceding page. 

Having noted the occurrence of geodes, at least in these particular 
strata, it is next in order to inquire into their method of formation. 
To determine this point, the many specimens from the Knobstone 
group are here employed, although examples from other geode- 
bearing horizons, such as the Upper Niagaran shales of West Tennes- 
see, could be used. At this point it seems best for the present discus- 
sion to insert some observations by the late Prof. N.S. Shaler. These 
are incorporated in an article entitled Formation of Dikes and 
Veins,¢ from which title one would never suppose that a discussion 
of geodes was included. The writer is indebted to Prof. J. C. Bran- 
ner for calling attention to this article. 


Some light on the foregoing question [the formation of dikes and veins] ap- 
pears to be afforded by observations which may be readily made on the formation 
of geodes. As is well known, these bodies in their typical form are spheroidal 
masses, usually of quartz, which are formed essentially in the manner of veins. 
They may, indeed, be termed globular deposits in this class; in fact, by extend- 
ing the inquiry over a large field I have been able to trace a tolerably complete 
series of forms from spherical geodes to ordinary fissure veins, a series suffi- 
ciently without breaks to warrant the assumption that all these bodies belong 
in one category. A study of these geodes as they occur in Kentucky and else- 
where, especially in the shales of the sub-Carboniferous rock, has afforded me 
some interesting and instructive suggestions concerning the process of vein- 
making which I will now briefly set forth. 

Normal geodes are hollow spheroids and are generally found in shales. 
They clearly represent in most cases a segregation of silica, which has evidently 
taken place under conditions of no very great heat, brought about by deep burial 
beneath sediments or other sources of temperature. It is difficult in all cases to 
observe the ciréumstances of their origin, but in certain instructive instances 
this can be traced. It is there as follows: Where in a bed in which the con- 
ditions have permitted the formation of geodes the calyx of a ecrinoid occurs, 
the planes of junction of the several plates of which it is composed may become 
the seat of vein-building. As the process advances these plates are pushed 
apart and in course of time enwrapped by the silica until the original sphere 
may attain many times its original diameter and all trace of its origin lost 
to view, though it may be more or less clearly revealed by breaking the mass. 





“Bull. Geol. Soc. Amer., X, 1899, pp. 253-262. 
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In the process of enlargement which the geodes undergo they evidently pro- 
vide the space for their storage by compressing the rock in which they are 
formed. In the rare instances where I have been able clearly to observe them 
in their original position they were evidently cramped against the country rock, 
the layers of which they had condensed and more or less deformed. Although 
when found upon the talus slopes or the soil these spheres usually contain no 
water in their central cavities, these spaces are filled with the fluid while they 
are forming and so long as they are deeply buried. ‘There can be no doubt that 
this water is under a considerable though variable pressure, 

The conditions of formation of spheroidal veins or geodes clearly indicate 
that an apparently solid mass of crystalline structure may be in effect easily 
permeated by vein-building waters, and this when the temperatures and pres- 
sures could not have been great. It is readily seen that the walls of these hollow 
spheres grow interstitially while at the same time the crystals projecting from 
the inner side of the shell grow toward the center. We therefore have to 
recognize the fact that the silex-bearing water penetrated through the dense 
wall. In many of these spherical veins we may note that the process of 
growth in the interior of the spheres has been from time to time interrupted and 
again resumed. These changes may be due to the variations in pressure to 
which the water in the cavities is necessarily subjected as the conditions of its 
passage through the geode-bearing zone are altered. 

The most important information we obtain from the study of spherical veins 
or geodes is that no distinct fissures or rifts are required for the passage of 
vein-building waters through existing masses of lodes. It is true that the 
distances they traverse in these spherical lodes is limited to, at most, a few 
inches; but there is in these cases no other impulse than diffusive action to bring 
about the movement, while in an ordinary tabulate vein we may generally 
assuine, in addition to the influence operating in bringing the dissolved materials 
into the geode, a pressure which impels the fluid upward. Thus, while it is not 
to be denied that many veins are prepared for by the formation of somewhat 
gaping fissures, and that these rents, after being more or less completely closed, 
are reopened by faulting on the plane of the deposit, such original or secondary 
spaces are not required for the development of a vein. The other point is that 
the pressure of the growing vein, which in the case of the geode is able so to 
condense the rock matter about it as to win room for the deposit, is likely to 
be even more effective in the group of tabulate deposits in forcing the walls 
asunder. 

While the purpose of Professor Shaler’s remarks is primarily to 
show the relationship of geodes to veins, he has also pointed out some 
factors in the formation of the former. The writer must object to 
the following of his conclusions: First, that geodes are formed when 
deeply buried; second, that the water of formation is under a con- 
siderable though variable pressure; third, that the geodes are appar- 
ently solid masses of crystalline material, which may in effect be easily 
permeated by vein-building waters; fourth, that the silex bearing 
water necessarily penetrated through the dense wall; and fifth, that 
no distinct fissures or rifts are required for the passage of vein-build- 
ing waters in the formation. Professor Shaler’s statements upon the 
formation of these objects were based upon a study of specimens from 
the same horizon as those used by the writer, so that both sets of speci- 
mens must have had a common origin. The geodes in these Subcar- 
boniferous, or Knobstone strata, are invariably siliceous and appar- 
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ently always have a fossil as their basis of formation. Under the dis- 
cussion of mineral veins, Professor Branner, in his Syllabus of Ele- 
mentary Geology (p. 226), cites geodes as examples of enlargements 
of fractures by the expansion due to the crystallization of minerals 
in the incipient crevice. On page 228 of the same work he figures 
erinoid stems broken asunder, describing the figures as ‘“ Geodes 
formed in the stem of a crinoid. The deposition of quartz began in 
the hollow stem which was finally broken asunder.” As may be 
observed from later remarks, the observations of the writer agree 
with Professor Branner’s explanation save in the place of deposition 
of the silica. The subject of the force of growing crystals has been 
discussed by Merrill in 1895 ¢ and by Becker and Day in 1905.” 

The majority of geodes in the Knobstone group may be traced 
directly or indirectly to a crinoidal origin for the simple reason that 
these strata are often crowded with fragments of this class of organ- 
isms. Probably next in order as a geode maker is the common 
brachiopod Athyris lamellosa, but no class of fossil is exempt from 
replacement by silica when the proper conditions obtain. Fragments 
of crinoid columns particularly are so abundant that series showing 
the complete development of geodes are readily obtained. These 
crinoidal columns are made up of a series of segments or * buttons ” 
pierced centrally by a rounded or five-sided hole or canal. Professor 
Branner believed that the deposition of silica started in this canal 
and continued until the column was fractured by the expansive 
force of crystallization. This is a very reasonable assumption, but 
none of the many unfractured crinoid columns before the writer 
shows a trace of silica in the central canal. These crinoidal columns 
are particularly subject to fracturing in the shale because of this cen- 
tralcanal. The shape of the canal, as well as the five-sided symmetry 
prevailing in the class, usually causes five longitudinal fractures 
to form when the crushing is direct (see Plate XX, figs. 2 and 3). 
If pressure is exerted obliquely upon the column, a slipping of the 
segments upon each other is likely to occur (Plate XX, fig. 4). 
although fracturing may also accompany this slipping (Plate XX, 
fig. 5). All of the geodes originating in crinoid columns can be 
traced back to such fractured stems, and, also, only such fractured 
specimens occupying a position of ready access to water shown in the 
sketch on page 136 were geodized. Numerous fragments similar to 
the originals of figs. 1-6 on Plate XX, can be dug up from the im- 
pervious shales and no signs of silicification observed, but in the 
water horizons almost all the fractured specimens show some trace 
of silica. It therefore seems apparent that the deposition of silica is 





“On the formation of stalactites and gypsum incrustations in caves, Proce. 
U. S. Nat. Mus., XVII, pp. 77-81, pls. 1-v. 

’ The linear force of growing crystals, Proc. Washington Acad. Sci., VII, pp. 
283-288. 
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not in regular cavities where the water can circulate freely, but along 
fracture lines in which capillary attraction is responsible for the 
penetration of the mineral bearing solutions. Complete series, in 
which these fractures are occupied by only a thread-like trace of 
silica up to the normal geode, showing no trace of crinoidal matter, 
have been seen, but the specimens illustrated on Plates XX and XXI 
were deemed sufficient for the purpose. Filling of a longitudinal 
and transverse fracture is shown in fig. 7 of Plate XX; fig. 8 illus- 
trates three of the five silica-filled fractures of another column. In 
fig. 9) the mineral deposit in the five main fractures has exerted such 
a pressure that the intermediate crinoidal material has been broken 
into small fragments. Each of these minor fractures would have 
developed stringers of silica had the deposition continued. Such 
minute breaks are illustrated in figs. 6 and 13, the latter showing the 
siliceous deposition in a specimen fractured like the original of fig. 6. 
In fig. 10 the regular arrangement of the silica along five prominent 
lines is obscured by replacement of side “ veins,” the original speci- 
men being, apparently, similar to that shown in fig. 3. Figs. 11 and 
12 illustrate specimens showing deposition along oblique as well as 
longitudinal fracture lines. In fig. 14 the mineral matter has been 
deposited most abundantly at the intersections of two sets of frac- 
tures, thus producing a botryoidal appearance in the resulting geodes. 
This botryoidal effect is more pronounced in figs. 3, 8, 9, 10, and 11 
on Plate X XI, but the same origin is evident from the adhering cri- 
noidal remains. Such specimens are usually hollow and lined with 
drusy quartz (figs. 5 and 7). The crust is often so thin that the 
geode itself may be crushed (fig. 12). In the final stage all trace 
of the crinoidal material is lost, although the original five fractures 
often determine the shape and indicate the origin of the geode. Ocea- 
sionally the fragments of crinoidal matter between the ridges of 
silica are removed by solution and leave fluted masses of silica as in 
fig. 6. That the geodes of this particular geological horizon are not 
always confined to fossils for their growth, is evidenced by the frag- 
ment of crinoidal limestone figured on Plate XXI, fig. 14. Evidently 
two parallel fractures and a third at right angles have penetrated 
this specimen and the deposition of silica has followed. Except the 
last, all of the foregoing illustrations have been based on crinoid col- 
umns. In the case of the calyx of a crinoid, little or no fracturing 
is necessary to give rise to the deposition of silica, since the plate 
sutures furnish an excellent place for crystalline growth. This par- 
ticular phase is sufficiently illustrated on Plates XTX and XXIV to re- 
quire no further mention. Nor does it seem necessary to describe the 
various stages in geode growth starting from a brachiopod as Plates 
XXIT and XXIII are deemed explanatory enough. As the arrange- 
ment of the fractures in crushed brachiopods is usually indefinite, the 
geodes resulting from this class are traced with more difficulty. It is, 
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therefore, only when fragments of the original shell are retained, as 
in figs. 9 and 10 of Plate XXII, that no doubt as to the origin can 
exist. In these brachiopods it will be noted that the main fracture line 
is at right angles to and passes through the beak. From this line 
other fractures often radiate, so that in case of removal of the inter- 
-vening calcareous shell matter a septarian like effect is produced 
(late X XIII, fig. 11). 

In all of the specimens just described the deposition of silica in the 
fracture has been preceded by a complete silicification of the fossil 
itself, in the manner described on page 135. Sometimes this com- 
olete replacement of calcite by silica leaves a perfect representation 
of the fossil, but again silicification may destroy all the details of 
structure (Plate XXIV, fig. 5). Should the fossil when silicified pre- 
sent no fracture, no deposition of crystals preliminary to the forma- 
tion of a geode occurs, but fractured silicified specimens are subject to 
geodization. The column figured on Plate XXIV (fig. 6) is com- 
pletely silicified and small stringers of quartz occupy the fracture. 
Less frequently these two processes of silicification seem to occur 
simultaneously. 

Returning to the suggestion in Dana’s Manual of Geology that the 
Keokuk geodes are hollowed out sponges lined with crystals, it seems 
more reasonable, in view of the absence of such sponges in that forma- 
tion and the presence of numerous specimens indicating the origin 
described above, that the latter is nearer the truth. Professor Shaler’s 
idea that this class of geodes is formed when deeply buried is not in 
accord with the facts, at least as observed by the writer, nor does 
there appear to be any necessity for the water of formation to be 
under a considerable though variable pressure. Ordinary surface 
waters charged with silica seem to be sufficient. The other objections 
to Professor Shaler’s views regarding the method employed by the 
silex-bearing waters to reach the interior of the geode are explained 
in tracing their origin to fractured fossils. “The deposition of crystals 
on opposite sides of a fracture will always leave a space free to the 
passage of water, so that no necessity exists for this water of forma- 
tion to penetrate the solid mass. 

In conclusion, the best known geodes are free, rounded, siliceous, 
hollow masses lined internally with crystals, and occurring usually 
in shaly, fossiliferous strata. Fossils lying in the path of surface 
waters are subject to a complete replacement of their substance by 
silica; when crushed or fractured, fossils may have the breaks lined 
with a siliceous deposit. In the latter case, continued deposition and 
the expansive force of the crystals will result in a hollow, rounded 
mass, or geode, lined with inwardly pointing crystals and on the out- 
side covered with remnants of the fossil. The chemical side of this 
subject is a problem which is not in the province of the present paper. 


EXPLANATION OF PLATE XVIII. 


Vig. 1. A fragment of an ordinary siliceous geode from the Keokuk geode bed 
at Keokuk, Iowa. 
2. Portion of a geodic cavity from North Park, Colorado. In this case a 
cavity in limestone is lined with crystals of calcite. 
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(1) A SILICcEOUS GEODE AND (2) A GEOoDIC CAVITY. 
FOR EXPLANATION OF PLATE SEE PAGE 142, 
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EXPLANATION OF PLATE XIX. 


All of the figures on this plate, except 5, 6, and 9, are slightly enlarged. 

Fig. 1. A fragment of the cephalopod shell Orthoceras duseri broken through the | 

middle and showing the chambers lined with dog tooth spar. 
2. The wall of one of the crystal lined chambers viewed from above. 
3,4,and 5. Natural size view of the brachiopod Platystrophia lynr and en- | 
larged views of its halves, showiug the geode nature of the shell. 

,7,and 8 The brachiopod Rhynchotrema capax, natural size, and enlarge- 

ments of its halves. In this case the geode occupies only a part of the 
shell, the remaining portion being filled with indurated clay. 
The originals of figures 1 to 8 are from the Ordovician rocks of south- 
western Ohio. 
9. Basal view of a crinoid calyx, natural size, in which the deposition of 
silica in the plate sutures has not progressed far. 

10. View of the cross-section of the original of fig. 7, Plate XX. The interior 
of this specimen is almost completely filled with quartz crystals. In 
this as well as in figs. 11 and 12, the dark colored material is of un- | 
changed crinoidal calcite. 

11and 12. Transverse views of the original of fig. 8, Plate XX, and of— 
another specimen when fractured. The five silica-filled fractures and 
the hollow central area are characteristic. 
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INVERTEBRATE FOSSILS ILLUSTRATING FORMATION OF GEODE 
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EXPLANATION OF PLATE XX. 


All of the figures on this plate are X 1.5 with the exception of 7-9, and 11, 
which are natural size. The specimens are from the Lower Knobstone shales 
at Button Mold Knob, Kentucky. 


Fig. 1. View of two segments of a crinoid column illustrating the five sided cen- 
tral canal. 

2and 35. Views of opposite sides of a crushed crinoid column. The princi- 
pal longitudinal fractures correspond in number and arrangement with 
the pentagonal central canal shown in fig. 1. 

4. Portion of a crinoid column in which the individual segments have been 
slightly pushed apart. : 

5. Another fragment illustrating slipping of the segments and longitudinal 
fracturing. 

6. A crushed crinoid column with many small fractures as well as the prin- 

cipal longitudinal breaks. 
¢. A erinoid column with the principal longitudinal fracture, and the ends 
tain a smaller amount of silica. 

8. Another crinoid column with the five main fractures and the ends filled 
with silica. In this specimen the individual segments of the column 
were not found apart previous to silicification and hence no transverse 
bands of silica have been deposited. Transverse views showing the 
interior of figs. 7 and 8 are given on Plate XIX. 

9. A crinoid column in which a great amount of longitudinal fracturing has 
occurred. Only the five principal fractures corresponding to the pen- 
tameral symmetry of the organism are filled with distinct bands of 
silica, although the small breaks contain thread-like masses of this 
material. 

10. A crinoid column with irregular fractures filled with silica. 

Jland12. Two fragments of crinoid columns which have suffered longitu- 
dinal fracturing as well as transverse slipping of the segments previ- 
ous to the deposition of silica. 

18. A crinoid column fractured in the manner of the original in fig. 6 and 
the spaces then filled with silica. — 

14. An obliquely crushed crinoidal column with the deposits of silica segre- 
gated at the junction of fracture so as to assume a botryoidal strue- 
ture. 

The originals of figs. 1 to 6, inclusive, are calcareous specimens from the com- 

pact shales in which ho silicification occurs. The remaining specimens, figs. 7 
to 14, were found either on the surface cr in a zone of silicification. 
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CRINOIDAL REMAINS ILLUSTRATING FORMATION OF GEODES. 


FoR EXPLANATION OF PLATE SEE PAGE 146. 








Figs. 


EXPLANATION OF PLATE XXI. 


1-8, and 8-11, are X 14, while the rest are natural size. All of the 


specimens were collected in the Lower Knobstone shales at Button Mold Knob, 


Kentucky. 
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and 2. A geode with a crinoid column as a basis. 

A small geode with small fragments of the crinoid column still show- 
ing on its surface. 

A larger example retaining little trace of crinoidal matter. 

The interior of a specimen similar to fig. 3, lined with drusy quartz. 
A geode similar to fig. 2, with the crinoidal calcite removed. 

Another geode derived from a much fractured crinoid column. 

to 11. Four small geodes showing their derivation by deposition of 
silica in crinoid columns. 

and 13. Top and side views of two small geodes whose formation from 
erinoid columns is apparent from their five-sided outlines. 

A mass of crinoidal fragments showing silica replacing the larger 
fractures. 
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CRINOIDAL REMAINS ILLUSTRATING FORMATION OF GEODES. 


FOR EXPLANATION OF PLATE SEE PAGE 148. 








EXPLANATION OF PLATE XXII. 
The views on this plate are natural size and are taken from brachiopods 
belonging to a species of Productus occurring commonly in the Lower Knob- 
stone shales of Kentucky. 


Figs. 1 and 2. Dorsal and ventral views of a rather large specimen which 
has been only slightly fractured. The two valves of this species 
are less than one-eighth of an inch in thickness. 


3 and 4. Opposite views of another shale specimen, which, however, has 
suffered crushing as well as fracturing of the shell. 
5 and 6. Dorsal and ventral sides of an example from a water zone. The 


interior and the main fracture lines at more or less right angles to 
the beak have been filled with silica so that the thickness of the 
shell is almost equal to the length. 

7 and 8 Two examples still further enlarged by silica. 

9 and 10. A geode with a Productus as its basis. In fig. 9 the dorsal 
valve of the shell is seen while the view in fig. 10 shows the edge 
of both valves. 
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BRACHIOPODS SHOWING STAGES IN FORMATION OF GEODES. 


FoR EXPLANATION OF PLATE SEE PAGE 150. 








EXPLANATION OF PLATE XNIII. 


All the views on this plate are natural size and are of the brachiopod Athyris 
lamellosa L’Eveille, from the Lower Knobstone shales of Kentucky. 
Fig. 1. A normal example (after Hall and Clarke). 
2. A flattened example, showing the main fracture line at right angles to 
the beak. 
3 to 5. Three specimens (foreshortened) with the hinge area lengthened 
by crushing. 


6 and 7. Two specimens distorted by oblique pressure. The main fracture 
lines coincide with the oblique dissection of the shell. 
8. An example with the hinge length greatly shortened. 


The above specimens were collected in the impervious shales and conse- 
quently the fractures are not filled with silica. 
Fig.9. An example from a water channel in the shale. This shel! is so swollen 
by silica that the length and thickness are about equal. 

10. A specimen still further enlarged by the deposition of silica. 

11 and 12. Two siliceous geodes showing their derivation from the Athyris 
by deposition of silica in the original shell. In this case the cal- 
sareous Shell fragments between the siliceous ridges have been worn 
away. 
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BRACHIOPODS SHOWING STAGES IN FORMATION OF GEODES. 


FOR EXPLANATION OF PLATE SEE PAGE 152. 








EXPLANATION OF PLATE XXIV. 


All the figures on this plate are two-thirds natural size. 
Figs. 1 and 2. Views of a coral, a species of Amplerus from the Knobstone 
shales of Kentucky, in which the deposition of silica has occurred 

along fracture lines following the septa. 

8 and 4. Hinge views of two specimens of a brachiopod (Sehuchertella 
sp.) from the Knobstone shales of Kentucky, the first fractured but 
unreplaced,-the second swollen with silica. 

5. A siliceous pseudomorph after a crinoid in which the details of the 
fossil have been destroyed. The specimen is Troost’s type of Asterias 
tennessea, from the Tullahoma formation, Cannon County. Tennessee. — 

6. Fragment of. silicified crinoid column from the Keokuk formation of 
Kentucky. All the original crinoidal material has been replaced by 
silica and the deposition of quartz crystals in the fractures has com- 
menced. 

7. A brachiopod from the Lower Knobstone shales of Kentucky, showing 
the usual fractures radiating from the beak but having transverse 
breaks filled with silica. 

8. A crinoid, the type of Troost’s Actinocrinites humboldti, with the 
silica following the suture lines and occasionally traversing a plate. 
Tullahoma formation, White Creek Springs, Tennessee. 

9 and 10. Two views of a silicified crinoid calyx with geodization starting 
in the sutures. Keokuk formation, Barren County, Kentucky. 

11. A specimen of Caryocrinus from the Upper Niagaran shales of West 
Tennessee. The entire specimen is silicified and a second deposit 
of silica follows the suture lines or traverses the plates, 
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INVERTEBRATE FOSSILS ILLUSTRATING FORMATION OF GEODES. 


FOR EXPLANATION OF PLATE SEE PAGE 154. 








CH@RODON IN PLACE OF CH@ROPS FOR A LABROID 
GENUS OF FISHES. 


By Tueoporr GILL, 


Associate in Zoology, U. S. National Musewmn. 


President Jordan, of Stanford University, having asked me to as- 
certain the relative claims of Cossyphodes and Charops to priority, I 
devoted some time to the inquiry. My surprise was great to find that 
a name unrecorded by late ichthyologists had been the first proposed. 
The earliest reference to the name Cossyphodes that I have been able 
to find is by Bleeker himself, who mentions it as a synonym of 
Cherops; in his “* Conspectus generum Labroideorum Analyticus ” 4 
he merely records “Chewrops Riipp—=Hypsigenys Giinth.=Cossy- 
phodes Blkr.” No reference is made to Cossyphodes by Giinther in 
the following year’ nor by Bleeker in his Atlas Ichthyologique more 
specific than the “Syn. Choirodon’ et Cossyphodes Blkr. olim,” 
further than a mention of “Cha@rodon sp.” in the synonymy of 
“Cherops macrodon.” Nevertheless, in 18474 Bleeker published his 
Overzigt der te Batavia voorkomende gladschubbige Labroieden in 
the Verhandelingen van het Bataviaasch Genootschap van Kunsten en 
Wetenschappen (deel XXII). The first two species are “Cossyphus 
macrodon Blkr.” (=Labrus macrodontus Lacépede) and “Cossy- 
phus mesothorax Cuv. Valenc., XIII, p. 93.”° The former has been 
universally named Chewrops macrodon or macrodontus since 1861. 
This has been on the assumption that the name Chwrops was the 
earliest generic designation for the type. Bleeker, however, in the 

“Proce. Zool. Soe., 1861, p. 415. 

> Cat. Fishes, IV, 1863, p. 93. 

© Choirodon was a new form in 1861, the more correct form Chcerodon haying 
been used in 1845 and 1847. 

41847 is the date indicated at the bottom of the page; the monograph is not 
noticed in the Archiy ftir Naturgeschichte for any year (1847-1850). 

© Het lijdt dus wel geen’ twijfel, dat deze soort moet gerangschikt worden 
onder het geslacht Cossyphus. Vroeger, toen mij het 13de deel van de 
Histoire naturelle des Poissons nog ontbrak, had ik van deze soort een nieuw 
geslacht gevormd en hetzelve Choerodon genoemd, naar de groote naar buiten 
uitstekende kromme buitenste slagtanden van de onderkaak. Dit genus behoort 
echter buiten gebruik te blijven. Bleeker, p. 10, 11. 
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memoir cited (p. 10) records that before receiving the thirteenth 
volume of Cuvier and Valenciennes he had formed for the species a 
new genus which he called Choerodon, and distinguished it on ac- 
count of the large and much curved front teeth of the lower jaw. 
This genus, however, he thought should not be retained." 

Notwithstanding Bleeker’s suppression of his own genus, accord- 
ing to modern views the generic name should be revived. Bleeker 
gave an appropriate name, indicated certain generic characters, and 
specified a type. The fact that he ignored the name later is imma- 
terial. 

The status of the several names proposed is indicated in the fol- 
lowing synonymy. : 

A comparison of species of Cha@rodon and Harpe in the U. S. 
National Museum has convinced the writer of the close relationship 
of the two, notwithstanding their reference to distinct subfamilies 


by Doctor Giinther. 
CHERODON.? 


SYNONYMY, 


Choerodon BLEEKER, Oy. gladschub. Labroid., 1847, p. 10. (Type, C. macro- 
don Lacépéde. ) 

Choerops RUPPELL Verz. Mus. Seneckenberg. N. G. Sammil., IV, 1852, p. 20. 
(Type, C. meleagris.) 

Hypsigenys GUNTHER, Ann. and Mag. Nat. Hist., (8) VIII, 1861, p. 383. 
(Type, H. macrodon Lacépéde. ) 

Cossyphodes BLEEKER, Proc. Zool. Soc. London, 1861, p. 416. (Named as 
syn. of Choerops.) 








“So far as the definition goes, that by Riippell for Choerops has no advantage 
over Charodon. There is no character in his diagnosis which is not equally 
applicable to Bodianus or Harpe (=Cossyphus) and several other genera. 
The only reference to a type is ‘“‘Chocrops (noy. gen.) meleagris Riipp. Sic. Mare 
Javanicum.” No definition then or later was attached to the name. Bleeker, 
in 1859, in his Enumeratio specierum Piscium hucusque in Archipelago Indico 
observatorum, enumerates the genus Chocrops (p. xviii) and the species Choe- 
rops meleagris (94) but did not recoginze the identity of the latter with the 
species he then called Cossyphus macrodon (93). In his Atlas Ichthyologique 
he remarked: ‘* C’est 4 M. Riippell qu’est di ’établissement de ce genre, mais 
ne le détinissant pas suflisamment et n’en décrivant pas Vespéce typique qu'il 
nomma Choerops meleagrides [i. e., meleagris|, il laissa, quant & son type, des 
doutes, qui ne sont dissipes qu’aprés que j’ai pu me convaincre, lors de mon 
séjour 4 Francfort sur Je Main, en l’an 1861, que le Cheorops meleagrides 
[meleagris| west autre que le Labrus macrodontus Lae.” 

» Reference is made by Bleeker, in his Atlas Ichthyologique des Indes Orient- 
ales néérlandaises, I, 1862, p. 162, to “* Bijdr. Geneesk. Topogr. Batavia, p. 518.” 
A search reveals that the publication referred to is in the Natuur-en-Geneeskun- 
dig Archief voor Neérland’s-Indié, tweede Jaargang, 1845; at p. 513 is a list of 
the *‘ Labroieden,” and of them is mentioned “1 [soort] van Choerodon (noy. 
g.).” This is the only indication, and the name is therefore a pure nomen 
nudum, 


DESCRIPTION OF NEW FOSSIL LIVERWORT FROM THE 
FORT UNION BEDS OF MONTANA. 





By Franx Hatt Know tron, 


Custodian of Mesozoic Plants, U. S. National Museum. 


The Liverworts or Hepatic in a fossil state are of such extremely 
‘are occurrence that each additional authentic instance becomes a 
matter of exceptional interest, and it is therefore with great pleasure 
I am able to record the presence, in the Fort Union (Eocene) beds, 
of what seems an indisputable member of this group for which I 
propose the name: 


MARCHANTIA PEALEI, new species. 


Thallus of large size, at least 8 cm. long and 1.25 em. wide, dis- 
tinctly forking and with the margins erose or erose-undulate ; ‘* mid- 
. > > 


rib” broad and diffused with the bundles of closely appressed rhi- 
zoids radiating obliquely from it in such a manner as to simulate 
veins; fruit not preserved. 

Ty pe-locality Hedges coal mine, north side of Yellowstone River, 
opposite Miles City, Custer County, Montana. 

Horizon.—Lower portion of Fort Union (Eocene). 

Ty pe-specimen.—Cat. No. 33928, U.S.N.M. 

The splendid specimen, so well shown in the figure, was collected 
by Dr. A. C. Peale and Mr. A. J. Collier in August, 1907, from ma- 
terial excavated at a point about 8 feet above the principal coal vein 
of the vicinity and was the only specimen of the species secured. It 
is preserved in a soft, fine-grained grayish white clay, and as much of 
the carbonaceous matter is still present, it exhibits the characters very 
distinctly. It has been very little distorted and still has much the 
appearance of one of the living species growing over the surface of 
the ground; in fact, it is rather difficult in the absence of fruit to find 
characters by which to definitely separate it from the living J/ar- 
chantia polymorpha Linneus, of such wide geographical distribu- 
tion. As may be seen from the figure, it is very distinctly forked, one 
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of the largest thalli showing three such branches. The carbonaceous 


be 


matter has come off over the “ midrib,” showing it to be broad and 
diffuse, this being a well-known character of the livmg Marchantia. 
The obliquely disposed bundles of rhizoids, which, as already stated, 
somewhat simulate veins, are exactly paralleled in many well pre- 
served specimens of J/. polymorpha in the herbarium of the U. S. 
National Museum. One thing which may militate against its refer- 
ence to Iarchantia is the absence of the fine areolations which are so 
conspicuous in the thallus of the living species. Otherwise it is so 
close to the living I/. polymorpha as to preclude the propriety of re- 
ferring it to other than the living genus. It is entirely possible that 
subsequent exploration in the beds whence it came may disclose the 
presence of fruit, but until such is discovered its relation may remain 
as above set forth. 

So far as I know only two species of Hepatice: have previously been 
reported in a fossil state in this country, though specimens of the liv- 
ing Marchantia polymorpha have been found in caleareous tuff, evi- 
dently of recent age. The oldest of these is a doubtful specimen from 
the Jurassic beds of Douglas County, Oregon, referred by Fontaine @ 
to Marchantites erectus (Bean) Seward, but it is very unlike the 
present species, and it is doubtful if it is properly referred to the 
Hepatice. 

The other form is Preissttes wardii Knowlton,’ found in beds of 
the same age as the form under discussion, and coming from Burns’s 
Ranch on the lower Yellowstone, 30 miles below Glendive, Montana. 
Preissites wardii 1s a much smaller species than JZ. peale?, the ex- 
tremes of size as observed being a length of from 8 to 15 mm. and a 
width of about 6 mm. It strongly suggested the living Marchantia 
polymorpha, but on account of the presence of prominent vein-like 
lines nearly at right angles to the midrib it was thought to be prob- 
ably most closely related to the living genus Preissia. In this genus 
the under side of the thallus is provided with scales which it was 
thought might appear as lines if fossilized. The vein-like lines are 
present in J. pealei, but they are clearly due, as already explained, 
to bundles of rhizoids and not to ventral scales. It is possible, 
however, that with further material of both forms the supposed 
generic lines might break down, but specifically they would differ in 
the smaller size and different mode of branching in P. wardzi. 

A form that is very much closer to Jf. pealei is Marchantia sezan- 
nensis Brongniart, which was found by Saporta® so well preserved 


4 Fontaine in Ward, U. S. Geol. Surv., Mon. 48, 1905, p. 52, pl. vii, figs. 1, 2. 
6 Bull. Torr. Bot. Club, XXI, 1894, p. 458, pl. coxrx. 
¢Mém. Soc. Géol. d. France, 2 ser., VII, 1868, p. 308, pl. xx11, figs. 1-8. 
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and in fruit in the travertines (Eocene) of Sezanne. This species, 
which Saporta also compares with J/. polymorpha, is similar to J/. 
pealei, though it is considerably smaller, and differs slightly in the 
character of the margin, while the areolation of the thallus appears 
to have been very well preserved. As this feature was not preserved 
in the Miles City specimen, it would be necessary to keep them dis- 
tinct for the present if for no other reason. It is not necessary to 
speak of the fruit of Jf. sezannensis, since the fruit has not been 
found in J/. pealez. 

In concluding it may be pointed out that it seems a rather singu- 
lar fact that the two authentic examples of fossil Hepatice thus far 
found in this country should both have come from the same part of 
the Fort Union beds of Montana. 





“LGL 39vd 33S 31lv1d OL 39N3Y3535H HO4 


‘A1V3d VILNVHOUV|| ‘(LYOMYSZAIT TISSO4 MAN VW 


PROCEEDINGS, VOL. XXXV_ PL. XXV 





U. S. NATIONAL MUSEUM 








DESCRIPTIONS OF FIVE SPECIES OF NORTH AMERICAN 
FOSSIL TURTLES, FOUR OF WHICH ARE NEW. 


By Otiver P. Hay, 
Of Washington, District of Columbia. 


Through the liberality of the authorities of the United States 
National Museum the writer has been permitted to study and describe 
a number of specimens of fossil North American turtles. The results 
of his investigations are here presented. 


GLYPTOPS PLICATULUS (Cope). 


In the collection of the U. S. National Museum are various speci- 
mens of this species, most of them fragmentary. One of these is 
of special interest, inasmuch as it displays distinctly the sulci bound- 
ing the areas of the der- 
mal scutes of the cara- 
pace. This specimen is 
Cat. No. 5458, and it was 
collected by a member of 
one of Prof. O. C. Marsh’s 
parties at Como, Wyo- 
ming, in 1884. Only 
about the hinder half of — ¥[. 
the carapace and a frag- 
ment of one mesoplastron : 
are preserved. The parts 
of the carapace are shown 
in fig. 1. The neurals be- 
gin with the third. On Fic. 1.—Posrertor portion oF CARAPACE OF GLYP- 
the right side the periph- page ree 
erals begin with the seventh; on the left, with the eighth. 

The peripherals of the hinder border curve slightly upward 
toward the subacute free border. Those of the bridge region have 
the free border uprolled somewhat, thus presenting a sort of gutter 
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over the bridge. The dimensions of the peripherals are given in 
the table. The pygal is 33 mm. from side to side and only 16 mm. 
fore and aft. The neural bones have the usual forms and proportions. 
This specimen shows distinctly that there were two large supra- 
pygals, instead of one, as hitherto supposed by the writer. Plate 
VI and fig. 17 of the writer’s forthcoming Fossil Turtles of North 
America show what was supposed to be a single suprapygal. The 
figure on the plate referred to is, however, crossed by a white line, 
which perhaps represents a suture, but which was taken to be a frac- 
ture. The figure here presented shows the forms of the two bones. 
The anterior measures 15 mm. on the midline; the posterior, 19 mm. 
The greatest width of each is 50 mm. Baur stated that there were 
two suprapygals, but he did not describe them. From a figure pre- 
pared for Baur and awaiting publication by the writer” it was sup- 
posed that Baur had regarded the small bone succeeding the eighth 
neural as a suprapygal. Marsh represents 
only a single suprapygal in the specimen 
figured by him.°¢ 
lek al On the inferior surface of the carapace 


Dimensions of peripherals. 


| 
Peripheral.| Length. Height. 





mm. | mm, um. : 
eo easy "96. here described are seen the well-developed 
8 | 30 39 | 3 
9 23 » | heads of the ribs. The buttress of the 
10 25 25 
11 7 sil me hypoplastron was strongly developed and 
| | 


\ 





fitted into an excavation in the contig- 
uous borders of the fifth and sixth costal bones. The buttress rose 
about 18 mm. above the lower ends of these costals and was about 
15 mm. thick fore and aft. Another specimen in the U. 8. National 
Museum, Cat. No. 5733, shows that there were similar axillary 
buttresses.? 

The sulci between the various dermal scutes are extremely narrow 
and threadlike, but all are traced with little difficulty. That between 
the second and the third vertebral scutes crosses, as usual in turtles, 
on the third neural bone. The length of the third vertebral scute is 
52 mm.: of the fourth, 61 mm.: of the fifth, 46 mm. The fourth has 
a width of 72 mm.; the fifth, a width of 60 mm. The marginal scutes 
are mostly confined to the peripheral bones, rising to near the costo- 
peripheral sutures. The eleventh pair, however, overlaps slightly 
on the eighth costal and the twelfth on the hinder suprapygal. The 
fifth vertebral extends backward to within 7 mm. of the hinder border 
of the bygal. 

It is estimated that the carapace of this individual had a length 
of 255 mm. 





@Proc. Acad. Nat. Sci. Phila., 1891, p. 411. 

> Fossil Turtles of North America, p. 48, fig. 18. 
€ Amer. Jour. Sci., XL, 1890, pl. vir. 

¢ Fossil Turtles of North America, pl. v, fig. 5. 
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HOPLOCHELYS CAELATA, new species. 
Plate XXVII, figs. 1-3. 


The present species is based on rather meager remains, but it is 
believed that they indicate clearly the position of the animal and will 
enable one to identify other individuals furnishing the same parts. 
The materials consist of a peripheral, thought to be the seventh of the 
left side and the two succeeding ones; the eighth, ninth, and tenth of 
the right side; and some small fragments of costal bones. These have 
the Cat. No. 5958 in the U. S. National Museum. These remains 
were found by Mr. A. C. Silberling, in 1908, on section 35, township 
6 north, range 15 east, being north of Big Timber, Sweet Grass 
County, Montana. The beds are regarded as belonging to the Fort 
Union epoch. The writer is informed by Mr. J. W. Gidley that the 
mammalian remains indicate equivalence with the Torrejon of New 
Mexico. 

A comparison of these bones with corresponding parts of Ainoster- 
non integrum makes it probable that the carapace of the new species 
had a length of about 114mm. Fig. 1, Plate XXVIT, gives a view of 
the outer surface of the peripherals of the right side; while fig. 2 
shows the inner surface of those of the left side. It is seen at once 
from fig. 2 that the plastron articulated with the carapace principally 
by means of finger-like processes sent into the bridge peripherals. It 
seems quite certain that the upper borders of the peripherals were 
joined to the costals by jagged sutures. Likewise, the ends of the 
costal ribs entered deeply into the peripherals, as shown by the lower 
vertebra of fig. 2. 

The peripherals are almost plane on their outer surfaces; on their 
inner they are convex from the free border to two-thirds their height, 
the upper third being concave. The free edge is acute. Probably a 
sharp carina crossed fore and aft the peripherals of the bridge. The 
peripherals present have the following lengths along the free border: 
The seventh, 13 mm.; the eighth, 14 mm.; the ninth, 16 mm.; the 
tenth, 16 mm. The seventh is 8.5 mm. thick at the front end; the 
greatest thickness of the ninth and tenth is a little less than 5 mm. 
On the inner surface of the peripherals behind the seventh the horny 
scutes rose about half the height of the bones. 

The sulci that separated the various scutes are deeply and sharply 
impressed. Those-descending between the marginals are nearer the 
front of their respective peripherals. What is regarded as the ninth 
marginal is strongly angulated above, as is also the eleventh. 

A fragment of costal bone (Plate XXVII, fig. 3) has a maximum 
width of 10 mm. and a thickness of hardly 2 mm. It is probably a 
part of the seventh. 

The sculpture of this turtle will distinguish it from any related 
Lower Eocene species yet known. The fragment of costal is crossed 
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diagonally by one prominent, narrow, and sharp ridge and by a num- 
ber of less conspicuous ridges. As a result, the surface has a very 
uneven appearance. The peripherals also are, or have been, similarly 
sculptured. As shown by the tenth and eleventh (Plate XXVIT, fig.1), 
the area in front of the descending sulcus is ornamented by ridges 
nearly parallel with the sulcus, while the area behind it has grooves 
and ridges running downward and backward. A somewhat similar 
sculpture is observed on a specimen of Pseudemys rubriventris. 

This species appears to be most closely related to 7. crassa (Cope), 
fully described and figured in the writer’s forthcoming monograph. 
This species was described by Cope from the Lower Eocene of New 
Mexico, but whether from the Puerco or the Torrejon is uncertain. 
From this 77. cwlata differs in having the bones strongly sculptured ; 
also apparently in having the peripherals more closely sutured to the 
costals and less concave outwardly. 


ECHMATEMYS RIVALIS, new species. 


The turtle which forms the subject of this description is repre- 
sented by a damaged shell which was found by Mr. E. E. Smith, of 
the U. S. Geological Survey, in 
1907, on the line between sections 
19 and 20, township 23 north, 
range 93 west, in what is known 
as the North Rawlins coal field, in 
the eastern part of Sweetwater 
County, Wyoming. I am in- 
formed by Dr. T. W. Stanton 
that the beds in this region belong 
to the Wasatch, or are at most 
not older than the Wasatch. This 
conclusion is confirmed by this 
turtle. This specimen, now in the 
U. S. National Museum, is Cat. 
No. 5781. The parts of the shell 
preserved are shown by the figures. 

The total length of the cara- 
pace (fig. 2), in a straight line, 
was originally close to 260 mm.; 
the breadth close to 190 mm. The 
= nuchal bone has its hinder parts 
FG. 2.—PORTION OF CARAPACE OF ECHMA- wanting. The free border has a 

Or a ae width of 40 mm. It is conspicu- 
ously notched on each side of the nuchal seute. The first, second, 








@¥ossil Turtles of North America, p. 263, pl. xxxvu, figs. 4-9, text-fig. 325. 
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third, and eighth peripherals and large parts of those succeeding are 
present. The free borders of the first and the second measure each 33 
mm.; the height of the first is 32 mm.; that of the second, 25 mm., 
each measured at its hinder border. The width of the eighth is 25 
mm.; its free border is wanting, as well as that of the peripherals be- 
hind it. Most of the first neural is gone; 
its hinder end was placed 75 mm. behind 





Median Greatest 


: : a . length. width. 
the front of the shell. The following ———j————- — 
table gives the dimensions of those neurals ee A es 2 Ne 

wae . 3 2% CS 26 
present : 4 asin 24 
The el " ave 5 20 23 
The eighth appeais to have been 18 mm. =e eee 
long and 22 mm. wide. No part of the estan Ale g 


suprapygals remains. 
The vertebral scutes are of moderate width, being longer than wide. 
The following table presents their dimensions: 
| : The nuchal scute is 15 mm. long 
Scute. | Length. Le ee ica ae | and 11 mm. wide. The marginals 
| do not rise as high as the peri- 
51 40 45 pherals that bear them, the second 
7 38 4s and the third lacking about 12 mm. 
s S is .of doing so. All the sulci of the 
carapace run along at the bottom 
of broad grooves varying from 8 to 10 mm. in width. 

The plastron (fig. 3) had a length of 230 mm. The front of the 
epiplastral lip is damaged and the hinder angles of the xiphiplastr: 
are missing, though they have left their impress in the sandstone 
matrix. The anterior lobe has a length of 60 mm. and a width of 
107 mm., From the axilla the border of the lobe passes by a regular 
curve to the base of the epiplastral lip. The latter has a width of 
37 mm., and it projected beyond the ends of the gular sulci at least 
11mm. The upper surface of this lobe is hidden. The entoplastron 
is 27 mm. long and 42 mm. wide, the greatest breadth being at the 
middle of the length. The hinder border is broad and rounded. 

The bridge is 78 mm. wide, and of this the hyoplastron occupies 
48 mm. 

The hinder lobe had a length close to 92 mm.; the width at the base 
and at the ends of the hypo-xiphiplastral sutures is 105 mm. Half- 
way between the two points named the width is 108 mm. From the 
hypo-xiphiplastral sutures the width contracts rapidly to the ends 
of the femoro-anal sulci, where there are deep notches. Here the 
width is only 70 mm., perhaps less, inasmuch as the bones of the two 
sides appear here to be spread apart. The hinder angles of the 
xiphiplastra seem to have been acute. 





mm, mm. mm, mm. | 
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All the sulci of the plastron, as of the carapace, occupy broad 
erooves. The gulars were 37 mm. wide in front and they overlap 
slightly the entoplastron. The hu- 
mero-pectoral sulcus crossed the 
plastron just behind the entoplas- 
tron. The humerals occupy 28 mm. 
of the midline; the pectorals, 25 
mm.; the abdominals, 61 mm.; the 
femorals, 40 mm. The length of 
the anals can not be satisfactorily 
determined. 

This species resembled most of 
all Cope’s Emys  lativertebralis, 
described from the Wasatch of New 
Mexico. The latter species had, 
however, both the neurals and the 
vertebral scutes relatively wider. 
The carapace and the plastron were 
not channeled along the course of 
the sulci. The epiplastral lip did 
<i not project so abruptly from the 

FG. 3.—PLAsTRoN or HCHMATEMYS anterior lobe of the plastron and 

ears the hinder lobe was not conspicu- 
ously notched at the sides. The entoplastra of the two species differ 
in form. 


EES MRI 





TERRAPENE LONGINSULAZA, new species 
Plate XXVI, figs. 1-3. 


This species has as its type and only known specimen a nearly com- 
plete shell, the skull complete, the neck, the right and left scapule and 
eoracoids, and both humeri. This specimen was collected in 1884 by 
Mr. J. B. Hatcher at Long Island, Phillips County, Kansas. The 
deposits are regarded as belonging to the Upper Miocene or Lower 
Pliocene. Mr. J. W. Gidley, of the U. S. National Museum, informs 
me that these beds have afforded remains of the short-legged rhi- 
noceros, 7'eleoceras fossiger. The new species is accompanied by por- 
tions, including the characteristic epiplastral beak, of the turtle 7es- 
tudo orthopygia, which oceurs so abundantly in Decatur County. 
The white siliceous sand that adheres to the bones of the Zestudo is 
identical with that filling the shell of the Zerrapene. 

The specimen is Cat. No. 5983 in the U. S. National Museum. 

This species had a broad and rather depressed carapace. Its length 
(Plate X XVI, fig.1) in a direct line is 133 mm.; the width at the hinder 


@ Wheeler’s Surv. W. 100th Merid., IV, 1877, p. 58, pl. xxvii, figs. 1, 2; pl. 
XXVIII, figs. 1, 2. 
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ends of the fifth peripherals measures 110 mm., but was originally 
possibly not more than 100 mm.; the width at the front ends of the 
eighth peripherals, 100 mm. The height above the lower surface of 
the plastron is not more than 55 mm. The region occupied by the 
vertebral scutes 1s flat, with perhaps a mere suggestion of a depression 
near the borders of the scutes mentioned. The second and third 
peripherals are flared rather strongly upward. Those of the eighth 
and succeeding pairs are flared only shehtly upward. 

The nuchal bone originally measured about 28 mm. fore and aft. 
The extreme width is 41 mm., the width in front is 17 mm. ‘The 
following table presents the dimensions of the neurals: 

As one of the anomalies of this cara- 
pace, we find a small bone that appears to 








Sheek | ee | ae | be cut out of the area of the first costal. 
rad ee ee It borders the nuchal. The costals of 
5 ni an the seventh pair meet on the midline. 
r ie v A process of the one of the left side turns 
2 at 6 backward to the suprapygal, thus pre- 
7 13 13 


venting the lift eighth from meeting its 
fellow. The suprapygal is 17 mm. high 
and 25 mm. from side to side. The pygal is 11 mm. high and 13 mm. 
wide at the upper border. 

The seutes of the carapace are extremely irregular and anomalous. 
On the left, the intercostal sulci, instead of descending on the second, 
fourth, sixth, and eighth costal plates, descend on the first, third, fifth, 
and seventh. Those of the right side are normally placed. As a re- 
sult of this disturbance, the second, third, and fourth vertebral scutes 
are directed diagonally from the right to the left and forward. They 
are then each divided by a sulcus running diagonally to the left and 
backward. The first and the fifth are unsymmetrical. 

Of the plastron (Plate XXVI, fig. 2) there is missing the right epi- 
plastron and a little of the left. The total length was close to 184 mm. 
Of this, the anterior lobe occupied about 50 mm. The width at the 
transverse hinge is 83 mm. The entoplastron is 31 mm. long, with 
equal width. The width of the hinder lobe, at the lateral hinge-lines, 
is 91 mm.; at the hypo-xiphiplastral suture, 84 mm. The rear is 
nearly truncate in outline. The lateral hinge-lines are about 25 mm. 
long. 

The gulo-humeral sulci extend well backward on the entoplastron. 
The humero-pectoral sulcus crosses the entoplastron a little behind 
the middle of its length. The pectoral and the abdominal scutes each 
measures 22 mm. on the midline; the abdominals, 21 mm.; the anals, 
42 mm. 

The skull (Plate XXVI, fig. 3) resembles in general that of 7. 
carolina and 7. ornata. The quadrato-jugal bones were wholly unde- 
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veloped. The length from the snout to the occipital condyle is 33 
mm. The width at the articulation of the lower jaw is 23 mm.; at 
the base of the postorbital arch, 22 mm. The width of the inter- 
orbital space, at the fronto-prefrontal suture, is 9.5 mm. The orbit 
has a diameter of 10 mm., while the distance of the postorbital arch 
from the rim of the auditory chamber is only 6.5 mm. The opening 
of the auditory chamber is 5mm. The distance from the tip of the 
lower jaw to a line joining the hinder ends of the rami is 20 mm.; 
from this line to the hinder end of the symphysis, 18 mm. 

This species appears to be most closely related to 7. ornata, a spe- 
cles now occupying Kansas and the regions to the southwest. It dif- 
fers, however, in having the carapace narrower, or, at most, not wider, 
across the eighth peripherals than near the transverse hinge-line. 
Indeed, it seems to differ from all the living species in the same re- 
spect. In most specimens of 7. ornata there is a low ridge along the 
midline and on each side of it a depression, features missing in 
7’. longinsule. The rami of the lower jaw of the fossil species are 
nearly parallel as far forward as the coronoid process, whereas, in 
7. ornata and 7. carolina they converge very perceptibly. The total 
absence of a median carina distinguishes the fossil from 7”. carolina. 


ASPIDERETES GRANIFER, new species. 
Plate XXVII, figs. 4, 5. 


In the U. S. National Museum there is one nearly complete costal 
bone and some fragments of other costals of a trionychid turtle which 
appears to be hitherto undescribed. This material was collected by 
the late John B. Hatcher, July 10, 1887, at Cow Island, Montana. 
The deposits here belong to the Juaith River Cretaceous. The speci- 
men is Cat. No. 5736, U.S.N.M. 

The costal to be described is 199 mm. long. The width near the 
neural border (fig. 5) is 40 mm.; at the free border (fig. 4), 62 mm. 
The thickness where it joined the neural is 4 mm.; near the free 
border, 9 mm. The free border is cut off at nearly a right angle with 
the upper surface, but the upper layer of the bone does not overhang 
the deeper layers. The rib did not extend beyond the free border 
of the disk, an indication of the great age of the animal. The disk 
must have been somewhat more than 400 mm. wide. 

It is the character of the sculpture of the upper surface that dis- 
tinguishes this turtle from all others yet known. The general 
appearance is that of a network of narrow, smooth, and sharply 
defined ridges surrounding flat-bottomed pits. Of these pits there 
are 4 in a line 10 mm. long. At the proximal end of the bone (fig. 
5) the bottoms of the pits are shagreened; and in some of them there 
is a little elevation that resembles a glass bead or a grain of sand. 
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On the middle third of the bone the ridges are much interrupted, 
sometimes ending suddenly in a bead or a series of them. The pits, 
therefore, open into one another extensively, and most of them inciose 
a bead, others four or five of them. 

Toward the free border (fig. 4) the ridges tend to run across the 
costal and more or less in rows parallel with the free border. 

This species is referred to the genus Aspideretes for the reason 
that up to the present time no other genus of trionychids is known 
to have existed during the Cretaceous. All specimens. sufliciently 
complete show the presence of a preneural bone. 


BXPLANATION OF PLATES. 
PLATE XXVI. 


x 


Terrapene longinsule X &,. 
Fig. 1. Carapace. 

In front the first peripheral of the right side is missing; also the free 
border of the nuchal bone, on the left side, has been gnawed away by 
arodent. On the sides and behind, some of the peripherals are wanting. 

2. Plastron: 
The right epiplastron and a small part of the left are missing. 
Skull viewed from above. 


go 


PLATE XXVIL; 


Hoplochelys calata X 1. 


Fig. 1. Ninth, tenth, and eleventh peripherals of right side, showing the upper 
surface. The sculpture is not well shown. 
2. Seventh, eighth, and ninth peripherals of left side, showing the lower 
surface. In the left border of the ninth is a notch. In this is seen 
a fragment of the free rib-end of a costal, occupying a pit in the 
peripheral. In the seventh are seen pits for processes of the hypo- 
plastron. 


5. Fragment of a costal bone, showing sculpture. 
Aspideretes granifer X 1. 
A nearly complete costal bone. 


1 


° 
- 


. Part of same costal as fig. 4. 

The lower end of fig. 5 is to be applied to the upper end of fig. 4, so as to 
make the white line on the one join that on the other. The figures 
should be viewed with the light coming from the left. The lighter 
areas are the bottoms of pits, not convex surfaces. 
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COSTAL AND PERIPHERAL BONES OF FOSSIL TURTLES. 


FOR EXPLANATION OF PLATE SEE PAGE 169. 








NEW EXAMPLES OF AMERICAN INDIAN SKULLS 
WITH LOW FOREHEAD. 


By Aves HrpricKa, 


Assistant Curator, Division of Physical Anthropology, U. S. National Museum. 


Since the writer’s report in the latter part of last year? upon mod- 
ern Indian crania with low foreheads, the U. S. National Museum 
received two additional specimens of this character, one from a small 
mound in western Oregon and one from a tumulus in western Mis- 
sourl. The two skulls, about neither of which there is any belief of 
great antiquity, appear, on cursory inspection, to possess their most 
distinctive feature, namely, the low front, to about the same degree, 
and they are also related as to the general type of the cranial form. 
But on close examination the two specimens are found to be very dis- 
similar, and there appear so many points of interest that it becomes 
desirable, in view of the importance of the still imperfectly under- 
stood question of low foreheads, to describe them. 


THE OREGON SKULL. 


This specimen, Cat. No. 248994, U.S.N.M., was discovered and 
given to the Museum by Mr. J. G. Crawford, a photographer and 
amateur archeologist of Albany, Oregon. Mr. Crawford dug it out, 
on February 8, 1908, from a low mound at Kings Point, Lincoln 
County, Oregon. The details of the find are rather meager. The 
fragments of the skull lay, with a few pieces of bones from other 
parts of the skeleton, in “a thoroughly burnt ground, about 4 feet 
from the surface, with a layer of sandstone pieces lying immediately 
above the human remains,” while the soil “ was the ordinary one of 
that locality.” No impression arose that the burial might be one of 
great age. 

The specimen is an imperfect calvarium, almost the entire left half 
of which, as well as the base and a larger part of the back, are lacking. 
A few unconnected fragments include the damaged chin part of the 


“Skeletal Remains suggesting or attributed to Early Man in North America, 
Bull. 33, Bur. Amer. Ethnol., Washington, 1907. 
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lower jaw. The bones are dirty brownish on the surface, yellowish- 
white to dull ocher-yellow on break, and in spots somewhat cor- 
roded or scaled; they are largely devoid of animal matter, but are 
not chalky or mineralized. 

The skull is that of a male, of perhaps 60 years of age, the coronal 
and lambdoid sutures showing advanced synostosis. It is neither 
artificially nor accidentally deformed, and what is left of it shows no 
artefacts or disease. It was of moderate, but perhaps not subaverage 
Indian, internal capacity; the only external measurement bearing 
on its size that can be approximated is the length, which was near 
19 cm. In shape the skull was dolichocephalic, or somewhere near 
the boundary of dolicho- and mesocephaly. Its walls are thicker 
than usual, the right parietal measuring above and along the squa- 
mous suture from 6 to 8 mm. There are signs of strong but not ex- 
cessively developed muscularity. The ventral surface shows a dearth 
of brain impressions. 

The principal features of interest about the specimen are its promi- 
nent supraorbital ares, or crests, and a low forehead. The arcs 
extended over the whole distance from the glabella to the external 
angular process of the frontal bone on each side, though they are 
most pronounced over the median two-thirds of the supraorbital bor- 
der, the space corresponding to the frontal sinuses. The more distal 
parts appear as if drawn forward through the development of the 
proximal; they doubtless expanded in consequence of the growth of the 
ridges proper. The frontal sinuses were, it is seen from the remnant 
of the one on the right, of large dimensions; about 1.5 em. from the 
median line the right cavity measures 1.1 em. antero-posteriorly by 
1.8 cm. in length, and its original length was near 38cm. The shallow 
depression which usually exists between the supraorbital ridges and 
the frontal bend is exaggerated. A dull low ridge extends over the 
middle third of the forehead in the median line—an external metopic 
crest seen often in varying grade in the dolichocephalic Indian. The 
ventral metopic crest 1s of moderate dimensions. 

The prominent supraorbital ridges and the depression above them 
accentuate and to not a small extent create the appearance of lowness 
and slope of the forehead in this skull; without these features the 
fore part of the frontal bone could hardly be termed exceptional, 
when compared with average, dolichocephalic, Indian crania. When 
the skull is examined ventrally, a fair and uniform concavity, cor- 
responding to quite well-developed frontal lobes of the brain and 
standing in no visible relation with the external protrusion is found. 
All this leads to the conclusion that this particular skull represents 
a type of a distinct class of crania with apparently low or sloping 
foreheads, a class of cases due in the main to an extraordinary devel. 
opment of the frontal sinuses. 
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In connection with this specimen it is possible to point out a les- 
son which relates to the importance of properly posing the object 
for a photograph. The Oregon skull was photographed before it was 
sent to the National Museum by one not familiar with the require- 
ments of the case. The result was a too great inclination of the speci- 
men, with consequent marked exaggeration of the frontal slope and 
protrusion of the supraorbital crest. The photograph is reproduced 
as fig. a, Plate XXVIII, while fig. ) of the same plate gives a view of 
the same skull posed properly. 


THE MISSOURI SKULL. 


This specimen, No. 249679 U.S.N.M., was recovered from a mound 
in the proximity of the Missouri River, in western Missouri, in the 
earlier part of this year, by Mr. Gerard Fowke. Unfortunately, 
before being sent to the Museum, it became mixed with other bones, 
so that the exact locality where it was found can not be deter- 
mined. It is certain, however, that there was nothing about the 
burial from which it proceeds to attract special attention, or it would 
have received better care at the hands of Mr. Fowke, who is an experi- 
enced explorer. 

The specimen is very much unlike the one from Oregon just 
described and constitutes a type of another class of low foreheads. It 
is very defective, consisting of only a part of the vault, including 
about three-fifths of the frontal and a small portion of the top of 
each parietal. Judging from the supraorbital ridges, the skul! was 
that of a male, and a complete obliteration ventrally of the coronal 
and what is present of the sagittal suture indicates an individual 
beyond the middle of adult life. The bones are yellowish in color, 
with numerous black spots dorsally, due probably to deposits of the 
black manganese dioxide, and are not chalky or mineralized. 

The skull was apparently narrow and long in form, and a nasion- 
bregma are of 11.8 cm., besides other features, indicates that it was 
not of uncommonly small size. It was not deformed, and shows noth- 
ing pathological. It was, however, unusually delicate for a male, the 
thickness of the frontal bone ranging only between 3 and 5 mm. 
Were it not for its supraorbital ridges, it could easily be taken for a 
female skull. 

The feature of particular interest about the specimen is a low fore- 
head, and this, unlike what was found in the Oregon skull, is marked 
even better ventrally than dorsally. The frontal part of the brain 
itself in this case was decidedly low. 

The supraorbital ridges are only of about the average masculine 
dimensions and extend over the nearer two-thirds of the border on 
each side, They are not prolonged into a complete crest, yet the bone 
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distad from them slants forward from the forehead proper, showing 
that the convexity of the frontal is not only lower, but also relatively 
somewhat more posterior than usual. The frontal sinuses are of only 
moderate size, the total length of the right cavity being 1.7 em., its 
greatest antero-posterior diameter a little over 0.6 cm. There is no 
dorsal metopic crest in this case and the ventral one is of subaverage 
dimensions. The external bulge of the forehead is really quite fair, 
the defect being only the lowness. 

Here then is a case in which a low forehead is a separate condi- 
tion, indeperfdent of and not materially affected by any factors proper 
to the lower anterior portion of the frontal bone. 





SIDE VIPW OF THE MISSOURI SKULL. 


The two cases reported here are in the line of demonstration of the 
fact that the low or sloping appearing forehead is not morphologic- 
ally a simple feature, due always to the same causes and having but 
one significance. They make it clear that there are at least two 
general, though perhaps in the end not unrelated, categories under 
which this peculiarity may be classed, one embracing the cases due 
to excessive development of the forestructures of the forehead proper, 
the other including those of defective development of the forehead 
part of the frontal bone itself, irrespective of anything else. When 
both conditions coexist, and that seems to be most often the case, they 
accentuate each other, and in extreme cases the results are such 
human cranial forms as the Neanderthal, Spy No, 1, or No. 8 from 
the Gilder mound in Nebraska. 
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The ultimate causes of each of the above defined categories of cases 
are not as yet clearly established. They are in all probability some- 
times biological and sometimes pathological in nature, the first, com- 
prising reversions of form, subaverage development of the brain or 
the frontal lobes, and rarely, perhaps, a great development of the 
temporal muscles,’ while the latter may conceivably include patho- 
logical expansion of the frontal sinuses, a hyperplasia of the antero- 
inferior portions of the frontal bone, pathological defects of the 
frontal lobes, and such conditions of the frontal squama as would 
result in an abnormal resistance of the bone to the forward expansion 
of the growing brain. Regarding the last item, it must be borne in 
mind that the brain expands in the direction of least resistance, a 
fact amply demonstrated in the study of pathological as well as 
artificial deformations of the skull,’ and any increase in the normal 
resistance of the forehead part of the frontal bone before the growth 
of the brain has been completed—an increase such as may follow a 
premature closure of the metopic articulation—is bound to be fol- 
lowed by a less perfect development of the frontal convexity. 





“Jn the anthropoid apes and some of the lower old-world primates the exten- 
Sive attachment and development of the temporal muscles has a marked effect 
on the formation and dimensions of the distal portion of the supraorbital crest. 
The orang shows this to the best advantage. It may be worthy of remark in 
this place that the skull of Dubois’s pithecanthropus is much more related in 
this respect to the orang than to any of the other living anthropoids. 

® See in this connection writings on deformed skulls, an extensive bibliog- 
raphy of which can be found in the Catalogue of the Surgeon-General’s Library, 
U. 8. A., and particularly R. Virchow’s ** Ueber den Cretinismus, namentlich in 
Franken, und tber pathologische Schiidelformen ”’; Ges. Abh. z. wiss. Medicin, 
8vo, Frankfurt a. M., 1856, p, 891 et seq. 
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A.—SKULL SHOWN IN PROPER POSITION. 





B.—SKULL SHOWN AS ORIGINALLY PHOTOGRAPHED. 


SIDE VIEW OF THE OREGON SKULL. 


FOR REFERENCE TO PLATE SEE PAGE 173. 





DESCRIPTIONS AND FIGURES OF SOME LAND AND 
FRESH-WATER SHELLS FROM MEXICO, BELIEVED TO 
BE NEW. 


By Witt1am Hearey Dati, 


Curator, Division of Mollusks, U. S. National AMlusewn. 


In 1907 Dr. E. Palmer sent in to the United States National Mu- 
seum a few land shells from Tamaulipas, Mexico, two of which 
appear to be undescribed, one of them exhibiting a new form of arma- 
ture on the axis. These are here described, and to these are added 
some species collected by Nelson and Goldman in 1898, which, though 
recognized as new and figured at that time, have not hitherto been 
published. 


Genus CCZLOCENTRUM Crosse and Fischer. 
Section CROSSOSTEPHANUS Dall, new. 


A Celocentrum with axis armed with a turgid spiral ridge, extend- 
ing through the space of several whorls and axially sculptured with 
numerous cord-like short ribs, which on the anterior face of the 
ridge overhang like a fringe, ceasing with the penultimate whorl; the 
axis in the last whorl behind the last half of the whorl is twisted 
and obliquely truncate. : 

Type—Celocentrum palmeri Dall and Bartsch. 


C@LOCENTRUM (CROSSOSTEPHANUS) PALMERI Dall and Bartsch, new species. 


Plate XXIX, figs. 2, 5. 


Shell with more than twenty-four whorls of which, in the adult, 
about thirteen remain, the rest having been detached: color a 
bright yellowish brown when fresh, the interior of the aperture 
whitish: whorls moderately rounded, obsoletely spirally striated: 
sculpture consisting of a thread-like fine keel just in front of the 
suture, which is flattened behind it; a second wider and less distinct 
thread marginates the base; the effect of these threads is to give the 
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suture a channeled look; axial sculpture of numerous (on the penul- 
timate whorl about 80) shghtly elevated threads, equal and more or 
less equally distributed, rising abruptly from the surface. of the 
whorl with the much wider interspaces flattish between them; the 
threads are concavely arcuate and slightly retractive; on the base 
they are continued to the axis, closer and sometimes bifurcate; the 
same sculpture as that on the permanent whorls also appears on the 
truncate portion of the spire; aperture produced, with a slightly 
reflected entire hp; form of the opening obscurely triangular; axis 
proportioned as figured, the ribs of the fringe in the penultimate 
whorl showing a tendency to break up into drops or beads; in the 
upper part of the spire, as the axis becomes attenuated, the ribs are 
less prominent, less distinct, and less numerous; on the later whorls 
they number about 2 to a millimeter; there are about 28 in the last 
whorl containing them; they are slightly retractively oblique and 
tend to overlap each other in a forward direction. The measure- 
ments of several adult specimens are as follows, in millimeters: 




















Nears Diameter | 
Height. Whorls. Mono at 
* |truncation. 
52 | 14.0 | 13.5 4.5 
45 12.0 13.0 6.2 
52 13.0 14.0 5.98 
51 13.0 13.0 6.0 | 
50 14.0 14.0 | 525 | 
Average. .50 | 13.2 13.5 | 5.3 


2 





Type.—Cat. No. 198083, U.S.N.M. Collected at Tamaulipas, 
Mexico, by Dr. Edward Palmer. 

There is some variation in the outlines of the shells, some being 
more cylindrical, and in others the maximum diameter is not always 
in the same relative position. 


Genus STREPTOSTYLA Shuttleworth. 


STREPTOSTYLA BARTSCHII Dall, new species. 
Plate XXX, figs dk 


Shell short, stout, subeylindric, with 74} whorls, a thin yellow- 
brown periostracum over a milk-white test; spire bee-hive shaped, 
bluntly pointed, with moderately convex whorls; first 24 whorls 
smooth, polished, white; subsequent whorls by degrees more strongly 
sculptured with fine, nearly vertical, close-set, rounded, slightly 
flexuous riblets, subequal and subequally distributed, with very nar- 
row interspaces, and extending from suture to suture; on the last 
whorl the riblets are decidedly feebler in front of the middle of the 
whorl; suture deep, distinct, not channeled or appressed; aperture 
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rather narrow; outer lip slightly flexuous, produced near the middle; 
inner lip with a slight glaze on the body; pillar very short, strongly 
twisted, its outer edge slightly thickened, a deep, rounded oblique 
sulcus in front of it; anterior margin of the aperture extended in 
front of the end of the pillar. Length 32; of spire 15; maximum 
diameter 16.5 mm. Another measures 35 mm. long and 17 in maxi- 
mum diameter. 

Type.—Cat. No. 198090, U.S.N.M. Tamaulipas, Mexico, Dr. E. 
Palmer. 

Named for Dr. Paul Bartsch of the U. S. National Museum. 

Especially characteristic are the rounded, bee-hive shaped spire 
and the flexuous outer lip. 


STREPTOSTYLA TOYUCA Dall, new species. 


Plate XXIX, fig. 6. 


Shell melampiform, rather large, flesh-colored, with about 7 whorls, 
separated by a narrow, rather deeply channeled suture; spire 
conic, subturrited; nucleus of less than 1 whorl, obscurely radially 
wrinkled; following whorl and a half with flexuously radial small 
wrinkles, which at the periphery break up into numerous hair-like 
prolongations, the whole not unlike a paint brush except for the 
flexuosity; adult sculpture in front of the suture of fine, sharp, ele- 
vated, vertically axial lines, with wider flattish interspaces about half 
a millimeter wide; in the interspaces are one or two faint axial wrin- 
kles; at about the beginning of the penultimate whorl these wrinkles, 
about midway between the sutures, rise to an equality with the ele- 
vated lines and so continue, even and regular, to the anterior end of 
the shell; there is no spiral sculpture except occasional impressed 
lines apparently due to fractures; last whorl flattish at the sides, 
conic, aperture narrow; outer lip thin, excavated in front where it 
turns to meet the axis; pillar thin, strongly contorted, but not pervi- 
ous. Altitude of shell 27; of aperture 17; maximum diameter 15 mm. 

Type.—Cat. No. 107822, U.S.N.M. Collected by E. A. Goldman, of 
the U.S. Biological Survey, at Metlal toyuca, Puebla, Mexico. 

Remarkable for its apical sculpture and channeled suture. 


STREPTOSTYLA JILITLANA Dall, new species. 


Plate XXTIX, fig. 8. 


Shell thin, lght straw-colored, subtranslucent, with about 64 
whorls, separated by a distinct but not channeled or denticulate 
suture; spire short and blunt; nucleus brilliantly polished, smooth, 
glassy for about 24 whorls, when the axial sculpture is gradually 
developed; adult sculpture of slightly flexuous, rather broad, flat- 
tish, equal riblets with sharply grooved linear interspaces, about 
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three riblets to a millimeter; the riblets become feeble near the 
anterior end of the shell; whorls evenly rounded, with no spiral sculp- 
ture; aperture narrow behind, a thin glaze on the body and pillar; 
axis thin, strongly twisted, minutely pervious. Altitude of shell 23; 
of last whorl 20; of aperture 15; maximum diameter 13 mm. 

Type.—Cat. No. 107821, U.S.N.M. Collected by E. W. Nelson, 
U.S. Biological Survey, at Jilitla, San Luis Potosi, Mexico. 

Of the general type of S. bartschii, but with different proportions 
and a less deeply impressed suture. The beautifully polished smooth 
nucleus in these species contrasts strongly with the costulate nucleus 
of S. toyuca. The two types seem to represent the melampiform 
profile, one in Streptostyla s. s. and the other two in Chersomitra. 


Genus EUGLANDINA Pilsbry. 


EUGLANDINA LIVIDA Dall, new species. 


Plate XXIX, fig. 7. 


Shell thin, elongate, slender, with about 73 slightly rounded whorls, 
of a dark livid purple-brown color; suture simple, not channeled, 
here and there irregularly crenate on the upper whorls by the ends 
of the axial wrinkles; apex somewhat swollen and quite blunt; 
nucleus beginning with a very small coil and perfectly smooth and 
polished for rather more than three whorls before any indication of 
wrinkling appears; on the fourth, fifth, and sixth whorls the surface 
is sculptured with feeble, nearly vertical axial wrinkles; these are 
more or less irregular in size, with here and there still smaller and 
more feeble wrinkles intercalated; occasionally at the suture the ends 
of the wrinkles are prominent, but not uniformly so and not all so 
on the last whorl; there are no traces of any kind of normal spiral 
sculpture; aperture shorter than the spire; narrow behind, outer lip 
thin and sharp; body without glaze, pillar arcuate and truncate; axis 
not pervious; altitude of shell 61; of last whorl 43; of aperture 27; 
maximum diameter 22 mm. 

Type.—Cat. No. 107820, U.S.N.M. Collected by J. N. Rose, of the 
U. S. National Museum, between Bolanos and Guadalajara, Jalisco, 
Mexico. 

Nearest to 2’. rosea Férussac, but of different color and scuipture. 


ANODONTA COARCTATA Anton. 
Piate XXIX, figs. 3, 4. 


Cat. No. 109282, U.S.N.M. Collected at Ocotlan, Jalisco, Mexico, 
by E. W. Nelson, U. S. Biological Survey. Lake Chapala, State of 
Jalisco, Mexico, Crosse and Fischer. 

This species has been figured before, but the opportunity of illus- 
trating the uneroded beak sculpture seemed to be a good one. 
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LAMPSILIS (PROPTERA) SALINASENSIS Simpson, new species. 
Plate XXX, fig. 3. 


Shell somewhat obovate, subcompressed or convex, inequilateral, 
moderately solid; beaks small, nearly or quite smooth, pointed and 
turned forward over a small lunule, subcompressed; posterior ridge 
rounded, ending in a blunt point below the median line of the shell; 
anterior end narrowed, rounded, basal and dorsal outlines lightly 
curved; surface with irregular growth lines, and traces of micro- 
scopic radial sculpture; dorsal slope feebly nodulously sculptured ; 
epidermis yellowish green with feeble wide or narrow greenish rays 
and a yellowish band near the border; pseudocardinals subcom- 
pressed, ragged, two in each valve; laterals remote, delicate, double 
in the left valve, single in the right, much elevated behind; muscle 
sears rather shallow; nacre blue, with a wide prismatic border. 
Length, 70 mm.; height, 40 mm.; diameter, 20 mm. 

Salinas River, Coahuila, Mexico, Nelson and Goldman; also from 
Valles River, Valles, Mexico, A. A. Hinkley. 

The types are Cat. No. 163156, U.S.N.M. 

Three shells were collected, all of which are probably young. It 
is quite likely that adult shells will prove to be brown. The species 
seems nearest to L. explicata Morelet, several fine specimens of which 
are in the National Museum collection. It is obovate instead of true 
rhomboid, as is that species, and has more compressed and sharper 
beaks. The posterior slope of Z. eaplicata is nearly or quite smooth, 
while in the present species it is corrugated. Our specimens are 
probably all females. 


DIPLODON WEBSTERI Simpson. 
Plate XXX, figs. 1, 2. 


Diplodon websteri Stmpson, Nautilus, XVI, No. 3, p. 30, July, 1902. 


Collected by Rev. W. H. Webster, of Wauiku, New Zealand. Cat. 
No. 162342, U.S.N.M. 

A figure of this species, of which the type is in the U. S. National 
Museum, has been frequently called for, and the present opportunity 
was thought suitable, the drawing by the late Dr. J. C. McConnell 
having been in hand a long time. 
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EXPLANATION OF PLATES. 
PLATE XXIX. 
Fig. 1. Streptostyla bartschii Dall; length 32 mm.; p. 178. 
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. Celocentrum (Crossostephanus) palmeri Dall and Bartsch; exterior, 


with part of the truncated spire restored; height of shaded portion 
SOMME aps, Alves 


. Anodonta coarctata Anton; magnification of umbo to show concentric 


undulate sculpttre; p. 180. 


. Anodonta coarctata Anton; length of shell 44 mm.; p. 180. 


Celocentrum (Crossostephanus) palmeri Dall and Bartsch; section 
showing armature of axis; total length 67 mm., the upper whorls re- 
stored; p. 177. 

Streptostyla toyuca Dall; alt. 27 mm.; p. 179. 

Buglandina livida Dall; alt. 61 mm.; p. 180. 

Streptostyla jilitlana Dall; alt. 23 mm.; p. 179. 


PLATE XXX. 


Diplodon websteri Simpson; interior view of left valve; length 66 mm.; 
p. 181. 


. The same, exterior of right valve. 
. Lampsilis salinasensis Simpson, showing exterior of right and hinge of 


left valve; length 69 mm.; p. 181. 
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LAND SHELLS FROM MExico. 


FOR EXPLANATION OF PLATE SEE PAGE 182. 
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FRESH-WATER SHELLS FROM MEXICO AND NEW ZEALAND. 
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NOTES ON TWO RARE CALIFORNIA FISHES, RIMICOLA 
EIGENMANNI AND PLAGIOGRAMMUS HOPKINSI. 


By Jomn OTrerBEIN SNYDER, 


Assistant Professor of Zoology, Stanford University, California. 


The following notes are offered as an addition to what is known 
concerning two rare California shore fishes, Rémicola eigenmanne 
and Plagiogrammus hopkinsi. 


RIMICOLA EIGENMANNI (Gilbert). 


An interesting little cling fish, Gobiesow eigenmanni, was described 
in 1890 by Doctor Gilbert * from a specimen about an inch long taken 
at Point Loma near San Diego, California, together with several 
others from San Cristobal Bay. A second species, G. muscarum, 
was later described and figured by Meek and Pierson? from two 
small specimens dredged at a depth of 10 fathoms in Monterey Bay. 
Jordan and Evermann ¢ then placed the two species in a new genus, 
Rimicola, and in the same paper presented a figure of PR. eigenmanni. 
Other references have been made to these species, but the above is a 
brief outline of their history. 

Several years ago, early in the month of January, Doctor Harold 
Heath collected a number of specimens of a species of Rimicola in a 
large tide pool near Pacific Grove. He found them depositing their 
eggs on the leaves of the great bladder kelp Vereocystis. The small 
fishes strongly resembled in color the brownish kelp, and clinging 
closely to it they almost escaped observation. They were consider- 
ably lighter beneath, however, and this character led to their discoy- 
ery, the whitish ventral surfaces showing through the thin leaves of 
the plant. In the preservation of the specimens, the dark color dis- 
appeared, the skin becoming a pale pinkish yellow, without spots or 
other marks. These were lately examined by the writer and found 
to resemble 2. eigenmanni in every particular, a small example of 





@Proc. U. S. Nat. Mus., XIII, 1890, p. 96. 

> Proc. Cal. Acad. Sci., 1895, p. 571, with plate. 

© Tdem., 1896, p. 231. (The figure of Rimicola eigenmanni here given is evi- 
dently not of the type, as it shows 5 dorsal and 6 anal rays, while the specimen 
illustrated is said to have come from Todos Santos Bay.) 
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that species from La Jolla serving for comparison. It was also noted 
that they did not differ in any structural detail from PR. muscarum, 
the type of which was available for study. It was apparent, there- 
fore, that the two species were identical, but to make the matter cer- 
tain, the writer sent two of Doctor Heath’s specimens to the U. S. 
National Museum, at the same time asking Mr. B. A. Bean to 
compare them with the type of R. eigenmanni. This Mr. Bean 
kindly did, with the following observations: 

Mr. MceKnew and I have examined the specimens of Rimicola in this Museum 
and find that the type of R. eigenmanni has but four rays in the dorsal fin; in 
the only additional specimen of R. eigenmanni preserved here there are five 
rays in the dorsal. This fish, which is about the size of the type, was taken in 
1898 off Point Loma, California. The cotype of R. muscarum seems to have 
but five rays in the dorsal fin; the count, however, is uncertain, owing to the 
mutilated condition of the fin. One of the specimens recently received from 
you has six rays, but the smaller one of the two has five. We think with you 
that R. muscarum and R. eigenmanni are identical, the smaller specimens havy- 
ing fewer developed rays in the dorsal. Otherwise the specimens look alike 
to us. 

In reading the original descriptions of PR. eigenmanni and R. 
muscarum it will be noted that the species differ in color, in the num- 
ber of dorsal rays, and perhaps in minor details. The color of 2. 
muscarum was described and figured from an alcoholic specimen, 
and differs from that of R. etgenmanni (which is said to be uniform 
light olive green) in having a yellowish body with small, reddish 
spots and a lateral stripe of the same color. That the color pattern 
is variable is shown by the cotype of ?. muscarum, which has spots 
on the head only, while the lateral stripe is imperfectly developed. 
The light body color has been accounted for. A parallel case of 
color change is found in two species of Aspasma, a related genus 
from Japan, where specimens change from brownish to pinkish yel- 
low in the preservative, while in some individuals pinkish spots and 
a lateral stripe appear. Regarding the dorsal rays, of which 2. 
cigenmanni is said to have 4 and R. muscarum 6, a reference to the 
appended table will show that among 8 specimens from Pacific Grove 
they vary from 4 to 5. In each case the first dorsal ray has been 
regarded as single, when if closely examined it will be found to con- 
sist of a slender, spine-like ray closely attached to a larger, branched 
one. The rays in the type of 2. muscarum have been thus separated 
and counted as 6. The body grows more robust and heavy with age, 
the smaller individuals being comparatively slender. The length of 
the head, diameter of eye, height of fins, and other characters vary 
somewhat as shown by the table of measurements. The anterior nos- 
tril has a tube the posterior edge of which is prolonged, forming a 
tentacle equal in height to half the diameter of eye. There is a con- 
spicuous anal papilla, 
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Pimicola eigenmanni as here defined i is known. to ran; range » from Todos 
Santos Bay, Lower California, northward to Pacific Grove, Cali- 
fornia. 


Measurements © of 8 specimens of Rimicola eigenmanni. 
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© Recorded in hundredths of length. 
PLAGIOGRAMMUS HOPKINSI Bean. 


This species has been known heretofore from only a single indi- 
vidual which was described and figured by Dr. Tarleton H. Bean? 
in 1893. It was caught along with other species in the tide pools 
near Pacific Grove by students of the Hopkins Seaside Laboratory 
and given to the representatives of the U. S. Fish Commission, who 
were then making a collection for the World’s Columbian Exposi- 
tion. Last summer, late in July, the writer obtained six specimens 
varying in length from 65 to 190 mm. from the outlying pools at 
low tide, opposite the light-house near Pacific Grove, perhaps not 
far from where the species was first taken. 

The skin of the head is rather thick and soft, and when shrunken 
by the preserving fluid hes in wrinkles and folds, forming a shght 
supraorcular rim and partly concealing a low crest which extends 
from the interorbital region forward on the snout. There are 6 
branchiostegals. The dorsal spines number from 37 to 41, the anal 
rays (spines 2) 26 to 29. The membranes of the fins are very thick, 
and the rays of the pectorals, ventrals, and anal are considerably 
broadened and thickened toward the tips. There are 43 vertebre. 
The specimens in hand show no “* subpentaginal plate-like bodies ’ 
on the ventral surface, but there are 9 or 10 areas inclosed by branches 
of the lateral lines, which differ in no way from other parts of the 
body surface. The “abdominal ridge” (a median line of mucous 
pores), also mentioned in the original description, leads one to think 


«7. H. Bean, Proc. U. S. Nat. Mus., XVI, 1893, p. 699, and Jordan and Ever- 
mann, Bull. 47, U. S. Nat. Mus., p. 2428; “‘ Monterey, California; a few speci- 
mens dredged among the rocks” is evidently a mistake, 
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that an unusual amount of shrinkage and hardening of the tissues 
had taken place in the type-specimen, thus causing the appearance 
of plates and a ridge. In the figure the anal opening is represented 
as located below the tip of the pectoral fin, an evident error, it being 
close to the origin of the anal, below the eleventh dorsal spine, as 
described. 

There is a large, oval, blackish spot just above the gill opening, 
conspicuous in lght-colored examples, but not so plainly seen in the 
darker ones. The pectorals, anal, and caudal are broadly edged 
with white, the hght color being made prominent by a subterminal 
blackish band. 


A GENERIC REVISION OF AMERICAN MOTHS OF THE 
FAMILY CCOPHORIDA, WITH DESCRIPTIONS OF 
NEW SPECIES. 


By Avcusr Buscx, 
Of the U. S. Department of Agriculture. 


The family GEcophoride comprises a well-defined natural group of 
Tineid moths, which may be recognized by the following characters: 
Head normally smooth, with appressed scales, sometimes with loose 
scales and spreading side tufts. Antenne normally with pecten on 
basal joint, though in some genera without. Labial palpi well 
developed, generally curved upward; terminal joint acutely pointed. 
Maxillary palpi obsolete or very small, simple, appressed. Forewings 
normally with 12 veins (sometimes 11 by coincidence) ; veins 7 and 8 
stalked (or rarely coincident) ; 7 to costa or termen; veins 2 and 10 
from before the angles of the cell; 1 furcate at base. Hindwings 
with 8 veins (or rarely with only 7, through coincidence) ; veins 6 and 
7 remote, parallel; 3 and 4 normally connate or stalked (though in 
a few genera separate and in one genus coincident) ; 8 free. Posterior 
tibiz clothed with rough hairs above. 

These characters suffice to distinguish the family from all other 
Microlepidoptera except the allied family Blastobaside and a few 
genera of the Gelechiidx, which partake of most or all of them. 

These Gelechiide are, however, readily distinguished by the sinu- 
ate hindwings, and the Blastobaside are easily separated by the fol- 
lowing differences: The very long cell in the forewing, as compared 
with the lengths of the apical veins and the massing of these veins 
(2-10) at the end of the cell, which, together with the subbasal origin 
of vein 11, causes veins 10 and 11 to be unusually distant. To make 
up for the resulting weakening of the wing, the membrane is more or 
less thickened along the costa (the “stigma” of Zeller). Another 
character, in which the Blastobaside normally differ from the C&co- 
phoride, is the proximity or coincidence of veins 3, 4, and 5 in the 
hindwing, but this is approached or equaled in certain Cicophorid 
genera (as 7'riclonella). 
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The peculiar secondary sexual characters of the antenne I consider 
of no generic value, and as they are found only in about half the 
forms undoubtedly related to Blastobasis, they afford no help in the 
family separation except in so far that they are not known to occur 
in the family C&cophoride. 

The family C&cophoride is representea rather numerously in all 
faunal regions, though predominant only in Australia. Several of 
the genera and a few species are cosmopolitan. 

Very little special study has hitherto been given the North Amer- 
ican species of this family, and the existing lists need considerable 
revision. Our fauna is closely related to the European, and most 
of the genera (though only very few species) are common to both 
continents. 

In Doctor Dyar’s List of North American Lepidoptera 92 species 
are recorded in this family, of which I find six do not belong here 
and have been disposed of in the following under the genera in 
which they are placed in Dyar’s List. Since the publication of that 
list 29 species have been described and three species before regarded 
as synonyms have been recognized as valid; two species have been 
transferred to this family from elsewhere, and five new species are 
now described, making our list in this family number 121 species. All 
but half a dozen of these are represented in U. S. National Museum 
collection, and only two species are known to the writer by descrip- 
tion alone. The types of all new species described in the present 
paper are deposited in the U. S. National Museum. 

Thirteen genera are recorded in Dyar’s List; one of these (Cham- 
bersia Riley) can hardly be included in this family from the descrip- 
tion, and one was erroneously credited to our fauna. On the other 
hand, three genera have been transferred to this family from else- 
where; one good American genus has been resurrected from the 
synonymy, one European genus has been recognized from California, 
and four new genera are erected in the following, making a total of 
21 genera of this family at present recognized in North America. 
Of these, nine are cosmopolitan or nearly so, two are common to 
Europe and America, and nine have as yet not been recognized out- 
side of America. 

The larvee of the GScophoridee have very various life modes, though 
the majority live either in spun leaves or feed in decayed wood; one 
American genus is parasitic on A’ermes. The larve are often prettily 
marked with dark tubercles on whitish or yellowish ground; they 
have six true legs and ten prolegs. The pups have segments 9-11 
movable and do not protrude from the cocoon when the imago 
emerges. 

A few of the species are of some economic importance as enemies 
of cultivated crops. Many of the species overwinter as adults in 
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thatch or under bark or, as in the case of some Pepressaria, in houses, 
thereby occasionally causing unnecessary alarm when they appear in 
numbers at the approach of warm weather. 

Several additional undescribed species are represented in the 
National Museum and very many species of the family will yet be 
discovered when the fauna is better worked up. 

The writer had intended to make the present paper monographic 
and to have included redescriptions of all the species as well as 
descriptions of these additional species; but other pressing matters 
intervened and would have postponed the work for at least another 
year. It was not deemed advisable to withhold the generic rear- 
‘angement, and to this such descriptions of new species as were on 
hand have been added. 

Fuller treatment of the family and figures of the generic characters 
T hope to publish in a not-far-distant future. 

IT am under much obligation to my learned friend, Mr. Edward 
Meyrick, of England, whose intimate knowledge of this family all 
over the world I have felt it my pleasant duty to consult freely, and 
who has untiringly responded in his usual lberal manner; also to 
Lord Walsingham and Mr. J. Hartley Durrant am I indebted for 
various helpful notes. 

The genus Chambersia Riley, (Blepharocera Chambers, not Blan- 
chard), which is included in the G&cophoridx in Doctor Dyar’s List, 
is as vet unknown to me, and it is not possible from Chambers’s de- 
scription and -figure definitely to place the genus before the species 
is rediscovered. I have omitted it from the present paper. 

The genus “ndrosis Hiibner, which was placed in the family 
Elachistidee in Doctor Dyar’s List, following Meyrick’s Handbook, 
and which Lord Walsingham and Rebel have included in the Blasto- 
baside, is in my judgment closely related to Berkhausenia Hiibner, 
and is therefore included in this paper. 

The American genera may be recognized by the following table: 
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9. Forewings with veins’2 ands’ stalkedis== = ===> 8. Agonopteryx. 
Forewings with veins 2 and 3 separate__-=______________ a GP Depressaria. 
10. Hindwings with but 7 veins; 3 and 4 coincident____________ 18. Endrosis. 
Hindwines: with: all_vyeins; present===32 2.2 eee rif 
1) Hindwings- with veins: 3and-4 separates. == s—2 5s ea eee 12 
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Horewings with 12) veins ;=(-and=8stalked=== 2 == >=ss—=5 14. Euclemensia. 
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Anmtennze not thickened)-withyscallesi= See eee eee 15 
15. Hindwings with vein 5 connate or stalked with 8+4_______ 17. Triclonella. 
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Basal Joint of antennse withoutspecten=s2 ss = eee ai 
Lj. Hindwines witheveinsaneatest G22 = 202 sass eee 18 
Hindwings with vein: 5 nearest 422 ess ee eee aS 19 
18. Hindwings with cross-vein between 7 and 8_______--________ 20. Tamarrha. 
ind winestwith  .veines theess2 ete ne eee 21. Ethmia. 
19. Forewings with 2 and 8 approximate or stalked___________ 11. Semioscopis. 
Horewines with} 2 ands distaniz.===". 5" 2h SS eee 20 
20. Forewings obtuse; termen but slightly oblique_________________ 10. Inga. 
Horewings! pointed:;=termenvoplique== == == 22 eee 12. Epicallima. 


1. Genus MARTYRINGA Buseck. 
Martyringa Buscx, Jour. New York Ent. Soc., X, 1902, p. 96. 


Antenne stout, slightly serrate toward tip; basal joint without 
pecten. Labial palpi long, recurved; second joint somewhat thick- 
ened with scales, and rough beneath; terminal joint shorter. TF ore- 
wings elongate, costa and dorsum nearly straight, apex and termen 
evenly rounded; 11 veins; one cubital vein absent; 2 and 3 coincident; 
4 stalked with 2+ from the corner of the cell; 8 and 9 out of 7; 7 
to termen, Hindwings as broad as the forewings; 7 veins; 3 and 4 
coincident; 4 and 5 connate; 6 and 7 parallel. 

Type.—Martyringa latipennis (Walsingham). 

Contains only the single species latipennis Walsingham, Dyar 
List N. Am. Lep., No. 5476; allied forms occur in China and Japan. 


2. Genus PLEUROTA Hubner. 
Pleurota Htener, Verzeichniss bekannter Schmetterlinge, 1818, p. 406. 


Labial palpi very long, porrected; second joint straight, densely 
clothed with long projecting scales throughout its entire length above 
and beneath; terminal joint short, slim, pointed. Antenne finely 
ciliated, with. pecten on basal joint. Tongue long, spirally coiled. 
Forewings elongate, pointed; termen very oblique; 12 veins; 7 and 
8 stalked; 7 to termen. Hindwings as broad as forewings, ovate; 
cilia long; 8 veins; 6 and 7 parallel; 8 and 4 connate. 
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Type.—Pleurota bicostella (Clerck). 
Only the following species is at present recognized in North 
America. The genus is represented in Europe and Australia. 


PLEUROTA ALBASTRIGILELLA (Kearfott). 


Dorota albastrigilella Kearrott, Can. Entom., XXXIX, 1907, p. 8. 


I have carefully examined Mr. Kearfott’s unique type; it is a typi- 
cal Pleurota, near to the European bzcostella Clerck, and thus estab- 
lishes the occurrence of this interesting genus in North America for 
the first time. 

In the U. S. National Museum are specimens of this species from 
San Diego, California (W. S. Wright, collector). 

The genus Dorata, Busck, which was tentatively referred to the 
Cicophoride on its erection, does not belong in this family, but will 
find its proper place in the Tineide. 

The other species described by Mr. Kearfott as Dorota (Dorata) 
does not belong to this genus, differing both in veaation and oral 
characters; medioliniella Kearfott is, however, truly allied to Dorata 
and may be temporarily retained in that genus, until additional ma- 
terial is forthcoming. At present it is known only through the 
unique type, which Mr. Kearfott kindly brought to Washington for 
my inspection. 

3. Genus EUMEYRICKIA Buseck. 


EHumeyrickia BuscKx, Jour. New York Ent. Soc., X, 1902, p. 94. 


Second joint of labial palpi with long projecting, pointed tuft; ter- 
minal joint erect, slender, acute, longer than second joint. Antenne 
3; evenly ciliated throughout except on the basal joint, which is long, 
smooth without pecten. Forewings elongate, pointed; termen ob- 
lique; 12 veins; 7 and 8 stalked; 7 to termen just below apex; 2 
from before angle of cell; 3, 4, and 5 equidistant. Hindwings ovate, 
nearly as broad as forewings; 8 veins; 6 and 7 parallel; 3 and 4 
connate; 5 nearest 6. Female with protruding horny ovipositor. 

Type —Lumeyrickia trimaculella (Fitch). 

Only the one species is at present recognized. 


EUMEYRICKIA TRIMACULELLA (Fitch). 


Cheiochilus trimaculella Fitcn, Rept. Nox. Ins., IT, 1856, p. 233. 

Ypsolophus trimaculellus CHAMBERS, Bull. U. S_ Geol. Sury., IV, 1878, 
p. 167.—RiLEy, Smith’s List Lep. Bor. Am., 1891, No. 5532. 

Anarsia ? albapulvella CHAMBERS, Can. Entom., VII, 1875, p. 147. 

Chimabache ? haustellata WaALSINGHAM, Trans. Am. Ent. Soc., X, 1882, 
p. 173.—RiLry, Smith’s List Lep. Bor. Am., 1891, No. 5209. 

Eumeyrickia trimaculella Buscx, Jour. New York Ent. Soc., X, 1902, p. 94.— 
Dyar, List. N. Am. Lep., 1903, No. 5843. 


Antenne blackish, each joint with a large white scale on the upper 
side. Labial palpi blackish fuscous, with apex of second joint and of 
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the tuft white; terminal joint with two longitudinal white lines. 
Forewings blackish brown, sprinkled with scattered white scale, es- 
pecially on apical third; three small yellowish costal spots, one on 
the middle of costal edge, a somewhat larger one at apical third and a 
third just before apex. Cilia alternately dark brown and yellowish 
white and with a black basal line along the edge of the wing. Hind- 
wings dark fuscous. 

Alar expanse.—15 to 18 mm. 

Habitat.—Northeastern United States; Canada. 

The types of Fitch and Chambers are in the U. S. National 
Museum; topotypes of Lord Walsingham’s species are also there; his 
type is in the collection of Professor Fernald. 

T have included full references and description of this species so as 
to facilitate comparison with the unrecognized type of the following 
genus, which from description appears to be closely allied: 





4. Genus EIDO Chambers. 


Fido CHAMBERS, Can. Entom., V, 1873, p. 72; Jour. Cinn. Soc. Nat. Hist., II, 
1879, -p: 2202. fie. as; 
Venilia CHAMBERS (not DUPONCHEL), Can. Entom., III, 1872, p. 207. 


The following is Chambers’s generic description: 

Terminal joint of the labial palpi as long as the second, slender, almost 
acicular. Tuft at the end of the second joint scarcely concealing the base of 
the third joint and pointing downward rather than forward. Antenne very 
slender, indistinctly pectinated, and microscopically pubescent, scarcely reaching 
the apical third of the wings. 

Wings rather wide. Primaries ovate, lanceolate, faintly falcate beneath the 
tip. The costal attaims the margin; the subcostal sends from before the middle 
a long branch to the costal margin and two other approximate branches from 
the end of the cell, from the first of which it bends down to its union with the 
discal vein, whence it proceeds toward the apex, before which it divides, send- 
ing one branch to the costa) and one to the dorsal margin near the apex. Discal 
cell wide at the end. closed, the discal vein emitting two branches to the dorsal 
margin; the median emits two branches before the end of the cell, from which 
it curves to the dorsal margin. Submedian furcate at base. Tlindwings with 
the costal margin nearly straight, a little arched toward the base; costal vein 
straight, long, attaining the margin before the apex; subcostal very faint from 
the base to the distal vein, distinct from thence to the apex, straight; cell 
closed by a distinet discal vein, which sends two branches to the dorsal margin ; 
median oblique, nearly straight, furcate at the end of the cell and with a branch 
to the dorsal margin before the end of the cell. Hind margin regularly curved, 
not emarginate; narrower than the forewings. 

Type.—Lido albapalpella (Chambers). 

This unusually detailed description, together with Chambers’s figure 
of the venation, indicates that the genus belongs to the Gicophoride 
and that it is very near if not identical with the foregoing genus 
Eumeyrickia. As, however, several small discrepancies occur, and 
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as Chambers’s descriptions and especially his figures are not always 
to be relied on, it would be unwise in the absence of any authen- 
tic material to unite the two genera on the present evidence, the more 
so because very small differences in structure will rightly differentiate 
genera in this family and because the specific descriptions clearly 
represent two different species. 

I therefore leave the genus “do as unrecognized at present, and the 
distinctive characters utilized in the generic table, being derived from 
description and figure alone, are tentative only, and may prove of no 
value on the discovery of the species, which should not be difficult. 


EIDO ALBAPALPELLA (Chambers). 


Venilia albapalpella CHAMBERS, Can. Entom., IV, 1872, p. 208. 
Hido albapalpella CHAMBERS, Can. Entom., V, 1873, p. 72; Jour. Cinn. Soe. 
Nat. Hist., II, 1879, p. 202, fig. 18—Dyar, List. N. Amer. Lep., 1903, 
No. 5502. 
Hido albopalpella Ritey, Smith’s List. Lep. Bor. Am., 1891, No. 5548. 
Apical joint of the palpi snowy white, with a narrow brown ring at 
the base; second joint white at its apex and on the inner surface; 
grayish brown on the outer surface. Antenne grayish brown, an- 
nulate with white. Head, thorax, and primaries grayish brown with 
a row of yellowish ochreous spots around the apex of the wings at the 
base of the cilia. 
Alar expanse.—; inch; 14 to 15 mm. 
Captured in June in Kentucky. 
The above is Chambers’s description; no such insect is at present 
known to the writer, but it would seem easy to identify it, whenever 
found, by the striking form and color of the labial palpi. 





5. Genus GERDANA, new..« 


Labial palpi rather short, not reaching vertex; second joint some- 
what thickened with scales, which are slightly roughened underneath 
the tip; terminal joint shorter than second. Tongue long, scaled, 
curled. Antenne a little longer than half the wing length, simple; 
basal joint with pecten. Forewing elongate, ovate, apex not acutely 
pointed, cell rather long; 12 veins; 7 and 8 stalked; 7 to termen; 3, 4, 
and 5 approximate from end of cell; 2 distant. Hindwings as broad 
as the forewings; costa excised from the middle; termen straight, 
oblique; dorsum straight, inner angle well developed; 8 veins; 6 
and 7 parallel, but flaring towards the tip; 3 and 4 connate or stalked ; 
5 nearest 4, cubital. 

Type.—Gerdana caritella Busck. 

Only one species is at present known. 


GERDANA CARITELLA, new species. 


Labial palpi deep saffron-yellow. Face, head, and thorax lighter 
yellow. Forewings light yellow, suffused with darker saffron-yellow ; 
Proc. N. M. vol. xxxv—08——13 
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basal half of costal edge darkened with black dusting; on the middle 
of the cell is a blackish brown spot and obliquely below on the fold is . 
a similar, but less prominent dark spot; at the end of the cell is a 
transverse, blackish brown spot, faintly connected with dark costal 
and dorsal spots above and below, so as to form an ill-defined and in- 
distinct, narrow, transverse fascia at apical third of the wing; just be- 
fore the tip of the wing is a more distinct, outwardly sharply angu- 
lated fascia of blackish dots, and the extreme tip is liberally dusted 
with black seales. Cilia light ochreous. The dark markings on the 
forewings are easily rubbed, so that only perfect specimens show all 
of the above ornamentation. Hindwings whitish fuscous; cilia ochre- 
ous. Abdomen ochreous. Legs ochreous, liberally dusted with black 
on the exposed sides. 

Alar expanse.—13 to 14 mm. 

Habitat.—Plummers Island, Maryland, July (Busck); Kerrville, 
Texas, April; Cohasset, Massachusetts, August (O. Bryant). 

Type.—Cat. No. 11989, U.S.N.M. 

A very pretty and easily recognized little moth with the ground 
color of Avistotelia natalella Busck and superficially resembling a 
Gelechiid. 








6. Genus CRYPTOLECHIA Zeller. 


Cryptolechia ZeLtLtER, Lep. Microp. Caffr., 1852, p. 106. 
Machimia CLEMENS, Proc. Acad. Nat. Sci. Phila., 1860, p. 211. 

Labial palpi very long, tip of second joint reaching above vertex, 
slender; second joint somewhat thickened with smoothly appressed 
scales, which are but shehtly roughened in front; terminal joint 
long, but decidedly shorter than second joint, slender, pointed. An- 
tennxe without pecten on basal joint; in the males ciliated, in some 
species with very long ciliation; in the female simple. Tongue well 
developed. Forewings with 12 veins; 7 and § stalked; 7 to termen 
just below apex; vein 2 remote from vein 3. Hindwings as broad 
as the forewings, with 8 veins; 3 and 4 connate; 5 nearest 4; 6 and 
7 parallel. 

Ty pe—Cryptolechia straminella Zeller. 

The genus is at present recognized from America, Africa, and 
Australia. ; 

This genus is equal to and supersedes Machimia Clemens and the 
Australian genus /Toplitica“ Meyrick, of which about thirty Austra- 
lian species are described. This latter synonymy was suggested to 
me and concurred in by Mr. Meyrick, who has kindly sent me several 
species of this genus in a large representative collection of Australian 
Microlepidoptera, and who has had American species from the writer. 








@Proc. Linn. Soc. N. S. W., VII, 1883, p. 493. 
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Some of the American species (concolorella, canariella, huachu- 
cella, ciliella) included by the writer in this genus have the ciliation 
of the male antenne strikingly long (3 to 5), and Mr. Meyrick has 
utilized this character to separate closely allied Australian genera. 
All the American species referred to Cryptolechia by the writer have 
ciliated male antenne, and I can only regard the different lengths of 
the cilia as degrees of the same character and not of sufficient value 
to separate the forms generically. 

Mr. Meyrick himself would hardly insist upon the generic value 
of these differences, but he has repeatedly found it expedient to 
utilize them to break up otherwise excessively large groups in Aus- 
tralia. This reason does not exist in America, and I am glad to be 
able to disregard as a primary means of separation this and other 
secondary sexual characters, which in the writer’s experience are 
excellent specific distinctions, but not indicative of well founded 
generic divisions. 

To Cryptolechia I refer, besides the species described below, the fol- 
lowing American species: 

tentoriferella Clemens, Dyar List N. Am. Lep., No. 5853. 
cretacea Zeller, Dyar List N. Am. Lep., No. 5846, 
obscuromaculella Chambers, Dyar List N. Am. Lep., No. 5848. 
concolorella Beutenmiiller, Dyar List N. Am. Lep., No. 5845. 


CRYPTOLECHIA CANARIELLA, new species. 


Labial palpi very long, reaching far above the vertex; light yel- 
low, sprinkled with darker reddish yellow exteriorly. Tongue yel- 
lowish white. Antenne yellowish with white annulations; in the 
female simple, in the male with very long (5) ciliation on the under- 
side. Face, head, and thorax light canary-yellow. Forewings uni- 
formly light canary-yellow, the color only slightly deeper yellow at 
base of costa. Cilia whitish yellow. Hindwings semitransparent, 
light whitish yellow. Abdomen yellow... Legs light canary-yellow, 
mottled exteriorly with darker ochreous. 

Alar expanse.—24 to 25 mm. 

THabitat—Huachuea Mountains, Arizona. 

Type.—Cat. No. 11940, U.S.N.M. Cotype in collection of Mr. W. 
D. Kearfott, to whom I am under obligation for this and other inter- 
esting species. 

A large striking canary-yellow species not mistakable for any de- 
scribed American species. 





CRYPTOLECHIA HUACHUCELLA, new species. 


Labial palpi whitish with brownish base and touched exteriorly 
with rose-red; terminal joint with a dark-brown annulation around 
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the base and a narrow black longitudinal line in front. Antenne 
in male strongly ciliated on the underside (4). Face ochreous white. 
Head and thorax salmon-colored. Forewings salmon-ochraceous, 
unicolored. Cilia ochreous. Hindwings light ochreous fuscous; cilia 
ochreous. Abdomen ochreous. Legs lght ochreous; tarsal joints 
shehtly dark-mottled. 

Alar expanse.—22 to 23 mm. 

Habitat—Huachuca Mountains, Arizona. 

Type.—Cat. No. 11941, U.S.N.M. Cotype in Mr. Kearfott’s collec- 
tion. 

Closely allied to the foregoing species and equally striking in color. 
The ciliation of the antenne in the male is hardly as long as in 
canariella. 


CRYPTOLECHIA CILIELLA, new species. 


Labial palpi light ochreous with base of second joint black. An- 
tenne blackish, in male with long (3) cilia on the underside. Face, 
head, and thorax light dirty ochreous. Forewings light ochreous, 
finely dusted with fuscous, especially toward apex; first and second 
discal spot blackish brown; at apical third is an undulating, out- 
wardly curved row of small blackish dots. Cilia dirty ochreous. 
Hindwings dark fuscous. Abdomen ochreous fuscous. Legs lght 
ochreous; tarsal joints sprinkled with fuscous. 

Alar expanse.—19 mm. 

Habitat—Baboquivari Mountains, Pima County, Arizona, July 
(O. C. Poling, collector). 

Type.—Cat. No. 11942, U.S.N.M. Cotype in the collection of Mr. 
W. D. Kearfott, from whom the specimens were received. 

A plain species, very similar to the type of the genus, but smaller 
and with much longer ciliation of the male antenne. In this it ap- 
proaches concolorella Beutenmiiller, as well as in color; but this 
species is a more loosely scaled insect with more rounded wings. 


7. Genus PSILOCORSIS Clemens. 


> 


Psilocorsis CLEMENS, Proc. Acad. Nat. Sci. Phila., 1860, p. 218. 

Labial palpi very long and slender, smooth; second joint hardly 
thickened with appressed scales; terminal joint nearly as long as 
second joint. Antenne simple in both sexes, without pecten on 
basal joint. Tongue developed, scaled, spiraled. Forewings with 
rather squarely cut termen; 12 veins; 7 and 8 stalked; 7 to termen; 2 
approximate to 3. Hindwings nearly as broad-as the forewings; 8 
veins; 6 and 7 parallel; 3 and 4 connate; 5 nearest 4, cubital. 

Ty pe—Psilocorsis quercicella Clemens. 

The genus is at present recognized only from America. 
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I have but little to add to my remarks on the species of this genus,4 
and I include the following distinct species: 
quercicella Clemens, Dyar List N. Am. Lep., No. 5851. 
obsoletella Zeller, Dyar List N. Am. Lep., No. 5849. 
ferruginosa Zeller, Dyar List N. Am. Lep., No. 5847. 
faginella Chambers, Dyar List N. Am. Lep., No. 5847, part. 
eryptolechiella Chambers, Dyar List N. Am. Lep., No. 5847, part. 
dubitatella Zeller, Dyar List N. Am. Lep., No. 5847, part. 
reflerella Clemens, Dyar List N. Am. Lep., No. 5848. 
With ecressonella Chambers, Dyar List N. Am. Lep., No. 5847, part; a 
synonym. 

The larva, described as that of Cryptolechia quercicella by Mr. 
Arthur Gibson ’ feeding on Populus, does not belong to that species, 
the larva of which feeds on oak and is well described by Clemens. 
Mr. Gibson’s moth is an undescribed species of Pslocorsis. 

Besides the species now disposed of in the genera Cryptolechia and 
Psilocorsis, and sparsiciliella Clemens, which is made type of a new 
genus in the following pages, only one species, included in Crypto- 
lechia 1 Dyar’s List, remains, namely, piperatella Zeller (Dyar’s 
List, No. 5850), which does not belong to the present family at all, 
but to the Gelechiidee, and for which I make the following new genus: 


Genus DURRANTIA, new (Gelechiidez). 


Labial palpi long, curved; second joint slightly thickened with 
smoothly appressed scales; terminal joint long, but shorter than sec- 
ond, acute. Tongue well developed, spiraled. Maxillary palpi small, 
simple. Antenne somewhat more than half the wing length, in the 
female simple, in the male finely serrate and pubescent. Forewings 
elongate ovate, apex bluntly pointed ; termen rounded; 12 veins; 7 and 
8 stalked (or coincident), both to costa; 3, 4, and 5 approximate 
at the end of the cell; 2 from outer fifth of cell; 1° furcate at base. 
Hindwings as broad as the forewings; costa nearly straight; apex 
blunt; termen and dorsum evenly rounded; 8 veins; 3 and 4 stalked; 
5 cubital, approximate to 3 and 4; 6 and 7 stalked; 8 free; cell wide; 
discal vein very oblique. Posterior tibie thickly clothed with rough 
hairs. The female with protruding horny and hairy ovipositor. 

Type—Durrantia piperatella (Zeller). 

The type has veins 7 and 8 in forewings stalked; I include as 
generic character “or coincident” in order not to exclude another 
closely related and very similar, undescribed Texan species, which I 
believe congeneric, in spite of this single difference. 

The genus is named in honor of my friend and co-worker, John 
Hartley Durrant, to whom I am under pleasant obligations through 








“Proce. Ent. Soc. Washington, V, 1903, p. 207. 
’ Can. Entom., XL, 1908, p. 84. 
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many years for much valuable assistance and advice, and together 
with whom I studied and discussed the present genus at Merton Hall 
three years ago. 


8. Genus AGONOPTERYX Hubner. 


Agonopteryx Httpner, Verzeichniss bekannter Schmetterlinge, 1818, p. 410. 


Labial palpi long, curved; second joint with well-developed, fur- 
rowed brush on the underside; terminal joint slender, acute, shorter 
than second joint. Antenne simple in both sexes, with pecten on 
basal joint. Tongue developed, scaled at base. Forewings elongate; 
apex usually obtuse; termen rounded; 12 veins; 7 and 8 stalked, both 
to costal edge; 2 and 3 stalked. Hindwings as wide or wider than 
the forewings, with costa nearly straight, termen evenly rounded: 
inner angle strongly developed, so as to cause a sinuation in the dorsal 
edge; 8 veins; 6 and 7 parallel; 3 and 4 connate or short-stalked ; 
5 cubital, approximate to 4. Abdomen flattened. 

Type.—A gonopteryx ocellana (Fabricius). 

This genus comprises Meyrick’s section A of Depressaria, which 
differs from section B in having veins 2 and 3 in the forewings stalked. 
Through the kindness of Mr. Durrant I have lately received advance 
proofs of parts of Lord Walsingham’s paper in Proceedings of the 
Zoological Society of London for 1907, from page 955 of which I 
learn that he has adopted Wallengren’s idea of separate genera for 
the two groups, which indeed seems logical. 

The described American species, which are referable to this genus, 
are: 

atrodorsella Clemens, Dyar List N. Am. Lep., No. 5854. 
umbraticostella Walsingham, Dyar List N. Am. Lep., No. 585 
thoracenigraeela Chambers, Dyar List N. Am. Lep., No. 5856. 
gracilis Walsingham, Dyar List N. Am. Lep., No. 5857. 
canella Buseck, Proc. U. S. Nat. Mus., XX VII, 1904, p. 764. 
nebulosa Zeller, Dyar List N. Am. Lep., No. 5870. 

scabella Zeller, Dyar List N. Am. Lep., No. 5892. 

ciniflonella Zeller, Dyar List N. Am. Lep., No. 5869. 
klamathiana Walsingham, Dyar List N. Am Lep., No. 5868. 
psoraliella Walsingham, Dyar List N, Am. Lep., No. 5865. 
walsinghamiclla Busck, Dyar List N. Am. Lep., No. 5864. 
nigrinotella Buseck, Proc. Ent. Soc. Washington, IX, 1908, p. 88. 
curviliniella Beutenmiiller, Dyar List N. Am. Lep., No. 5874. 
amyrisella Buseck, Dyar List N. Am. Lep., No. 5872. 
clemensella Chambers, Dyar List N. Am. Lep., No. 5862. 
rosaciliella Busck, Dyar List N. Am, Lep., No. 5868. 
pulvipennella Clemens, Dyar List N. Am. Lep., No. 5858. 
gelidella Buseck, Proc. Ent. Soc. Washington, IX, 1908, p. 90. 
thoracefasciella Chambers, Dyar List N. Am. Lep., No. 5867. 
arnicella Walsingham, Dyar List. N. Am. Lep., No. 5859. 
fulva Walsingham, Dyar List N. Am. Lep., No. 5871. 
novimundi Walsingham, Dyar List N. Am. Lep., No. 5866. 











No. 1644. - REVISION OF GCOPHORID MOTHS—BUSCK. 199 


muricolorella Busck, Dyar List N. Am. Lep., No. 5875. 
sanguinella Buseck, Dyar List N. Am. Lep., No., 5861. 
argillacea Walsingham, Dyar List N. Am. Lep., No. 5860. 
amissella Buseck, Proc. Ent. Soc. Washington, IX, 1908, p. 89. 
pallidella Buseck, Proc. U. S. Nat. Mus., XX VII, 1904, p. 765. 
pergandeella Busck, Proc. Ent. Soc. Washington, IX, 1908, p. 89. 
flavicomella Engel, Ent. News, XVIII, 1907, p. 276. 
senecionella Buseck, Dyar List N. Am. Lep., No. 5875. 
sabulella Walsingham, Dyar List N. Am. Lep., No. 5576. 
arenella Schiffermiiller, Dyar List N. Am. Lep., No. 5877. 
canadensis Busck, Dyar List N. Am. Lep., No. 5S7S. 

lythrella Walsingham, Dyar List N. Am. Lep., No. 5879. 
posticella Walsingham, Dyar List N. Am. Lep., No. 5880. 
nubiferella Walsingham, Dyar List N. Am. Lep., No. 5SS1. 
robiniella Packard, Dyar List N. Am. Lep., No. 5882. 
lecontella Clemens, Dyar List N. Am. Lep., No. 5885. 


AGONOPTERYX PLUMMERELLA, new species. 


Second joint of labial palpi slim and smooth on basal half; with 
short trumpet-formed brush on outer half; light ochreous gray, exter- 
nally speckled with dark fuscous; terminal joint rather thick; light 
ochreous gray, strongly mottled with black scales, which congregate 
into an ill-defined basal spot and a broad annulation before the tip. 
Antenne dark fuscous with narrow black annulations. Face light 
ochreous gray. Head and thorax dark ochreous fuscous, mottled 
with darker fuscous. Forewings pepper-and-salt colored; under a 
lens with the ochreous fuscous ground color thickly mottled with 
white and black scales; no lighter basal patch; a round white second 
discal dot is preceded by a few black scales and easily overlooked ; 
along the costal edge is a series of small ill-defined black spots, sepa- 
‘ated by white and ochreous scales. Cilia ochreous fuscous. Hind- 
wings shining fuscous, whitish on basal half and darker toward the 
tip. Abdomen light ochreous fuscous. Legs ochreous; tarsal joints 
mottled with black. 

Alar expanse.—24 mm. 

Habitat—Plummers Island, Maryland (Busck) ; Cincinnati, Ohio 
(Miss A. F. Braun). 

Type.—Cat. No. 11948, U.S.N.M. 

Very near to nebulosa Zeller, but considerably larger and with base 
of the hindwings more whitish. 


AGONOPTERYX SCABELLA (Zeller). 
Epeleustia scabella Zriurr, Dyar List. N. Am. Lep., No. 5892. 


Not being acquainted with this species in nature at the time of my 
review of the genus Depressaria: | concluded from Zeller’s deserip- 


“Proc. U. S. Nat. Mus., XXIV, 1902. 
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tion that if the species belonged to the group at all it would have 
veins 2 and 3 separate, and it was placed accordingly in Doctor Dyar’s 
list. My friend Mr. Durrant kindly corrected me in this and I have 
since had the opportunity of examining Zeller’s unique type in Lord 
Walsingham’s collection at Merton Hall, England. The species is an 
Agonopteryx, having veins 2 and 3 in the forewings stalked, and 
there is nothing very remarkable about it, aside from the small tufts 
of raised scales on the forewings. I agree with Mr. Durrant in 
placing it next to nebulosa Zeller, which it much resembles. 


9. Genus DEPRESSARIA Haworth. 


Depressaria HawortH, Lep. Brit., 1812, p. 505. 


This genus has the same characters as the foregoing, from which it 
differs only in veins 2 and 3 being separate instead of stalked in the 
forewings. The color pattern of the forewing is normally charac- 
teristic enough to readily indicate to which of the two genera a 
species belongs. 

The described American species belonging to this genus are the 
following: 

alienella Buseck, Dyar List N. Am. Lep., No. 5884. 

togata Walsingham, Dyar List N. Am. Lep., No. 5885. 

juliella Buseck, Proc. Ent. Soe. Washington, IX, 1908, p. 91. 

? apiella Hiibner, nervosa Haworth, Dyar List N. Am. Lep., No. 5887. 
barberella Busck, Dyar List N. Am. Lep., No. 5888. 

heracliana De Geer, Dyar List N. Am. Lep., No. 5889. 

betulella Busck, Dyar List N. Am. Lep., No. 5886. 

groteella Robinson, Dyar List N. Am. Lep., No. 5890. 

maculatella Busck, Proc. Ent. Soc. Washington, IX, 1908, p. 90. 
cinereocostella Clemens, Dyar List N, Am. Lep., No. 5891. 


10. Genus INGA, new. 


Labial palpi long, curved; second joint thickened with smoothly 
appressed scales, slightly roughened in front; terminal joint long, 
slender, acute, shorter than second joint. ‘Tongue long, spiraled. 
Antenne without pecten on basal joint, simple in both sexes. Fore- 
wings with apex blunt, termen oblique; 12 veins; 7 and 8 stalked, 
both to the costal edge. Hindwings as broad as the forewing; 8 
veins; 6 and 7 parallel; 3 and 4 connate; 5 cubital, approximate to 4. 
Female with protruding horny and hairy ovipositor. 

Type.—tnga sparsiciliella (Clemens). 

Closely related to Agonopteryx, differing mainly in the absence of 
pecten on basal joint of the antenne and by the abdomen not being 
depressed. 

Only the one species is at present recognized. 
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INGA SPARSICILIELLA (Clemens). 


Cryptolechia sparsiciliella (CLEMENS), Dyar List. N. Am. Lep., No. 5844. 


11. Genus SEMIOSCOPIS Hubner? 
Semioscopis HUBNER, Verzeichniss bekannter Schmetterlinge, 1818, p. 402. 

Labial palpi moderately long, curved; second joint with appressed 
scales, which protrude somewhat at apex; terminal joint shorter than 
second joint. Antenne without pecten on basal joint, shortly cili- 
ated in the male, simple in the female. Tongue developed, though 
rather short. Forewings ample, elongate; apex blunt, termen very 
oblique; 12 veins; 7 and 8 stalked; 7 to costa or apex; 2 and 3 stalked 
or approximated. Hindwings as broad as forewings, ovate: 8 veins; 
7 and 6 parallel; 3 and 4 connate or closely approximated ; 5 cubital, 
nearest 4. 

Ty pe—sSemioscopis steinkellneriana (Schiffermiiller). 

The genus is also represented in Europe. 

The following American species belonging to this genus are at 
present described : 





packardella Clemens, Dyar List Lep. N. Am., No. 5893. 
merriccella Dyar, Can. Entom., XXXIV, 1902, p. 319. 
aurorella Dyar, Can. Entom., XXXIV, 1902, p. 319. 
megamicrella Dyar, Can. Entom., XXXIV, 1902, p. 320. 
inornatella Walsingham, Dyar List N. Am. Lep., No. 5895, 
allenella Walsingham, Dyar List N. Am. Lep., No. 5894. 


12. Genus EPICALLIMA Dyar. 
Epicallima Dyar, Bull. U. 8. Nat. Mus., No. 52, 1903, p. 525. 


Labial palpi very long, recurved; second joint slightly thickened 
with smoothly appressed scales; terminal joint long, slender, but 
shorter than second joint. Antenne without pecten on basal joint, 
simple, shghtly serrated toward the tip in the males. Tongue devel- 
oped. Forewings rather narrow, pointed, termen oblique; 12 veins; 
7 and 8 stalked, both to costa. Hindwings not as broad as the fore- 
wings; 8 veins, 6 and 7 parallel; 3 and 4 connate; 5 distant but cubital. 

Type.—k picallima argenticinctella (Clemens). 

The genus is widely distributed. The following European species, 
hitherto placed in the genus Borkhausenia, are referable to /pical- 
lima: procerella Schiffermiiller; schefferella Linneus; grandis Des- 
vignes; augustella Hiibner; luctuosella Duponchel;  stre@mella 
Fabricius; tripuncta Haworth, and rhetica Frey; probably also 
other intervening species, with which I am not familiar. 

The following American species belong in the genus: 

argenticinctella Clemens, Dyar List N. Am. Lep., No. 5920. 
edithella Busck Jour. New York Ent. Soc., XV, 1907, p. 138. 


202 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 





coloradella Walsingham, Dyar List N. Am. Lep., No. 5928. 

dimidiella Walsingham, Dyar List N. Am. Lep., No. 5925. 

quadrimaculella Chambers, Dyar List N. Am. Lep., No. 5927. 
13. Genus DECANTHA, new. 


Labial palpi moderately long; second joint somewhat thickened 
with appressed scales, shghtly rough in front; terminal joint shorter 
than second joint, rather thick, pointed. Antenne with strong 
pecten on basal joint; simple. Tongue developed. Forewings 
elongate, pointed; termen very oblique; 11 veins; 7 and 8 coincident 
to costal edge. Hindwings narrower than the forewings; 8 veins; 
6 and 7 parallel; 3 and 4 separate; 5 nearest 4, cubital. 

Type.—Decantha borkhausenit (Zeller). 

Includes only the one species, common to Europe and North 
America : 





borkhausenii Zeller, Dyar List N. Am. Lep., No. 5922, with boreasella 
Chambers, Dyar List N. Am. Lep., No. 5921, as a synonym. 


14. Genus EUCLEMENSIA Grote. 
EHuclemensia GRoTE, Can. Entom., X, 1878, p. 69. 

Labial palpi long, slender, curved, smooth; terminal joint shorter 
than second joint. Antenne somewhat thickened with scales, without 
pecten on basal joint. Tongue obsolete. Forewing narrow, elongate, 
pointed; 12 veins; 7 and 8 stalked; both to costa. Hindwings nearly 
as broad as forewings; 8 veins; 6 and 7 parallel; 3 and 4 separate. 

Type.—uclemensia bassettella (Clemens). . 

An American genus, not identified elsewhere; the two species 
known are parasitic on Wvermes. 

basseltella Clemeéns, Dyar List N. Am. Lep., No. 5918. 
schwarziella Busck, Dyar List N. Am. Lep., No. 5919. 


15. Genus FABIOLA, new 

Labial palpi long, curved; second joint with smoothly appressed 
scales; terminal joint slender, nearly as long as second joint. An- 
tennz without pecten on basal joint; in the male with rather long (2) 
cilia. Tongue developed. Forewings elongate, ovate, obtusely 
pointed; 11 veins; 7 and 8 coincident to costal edge. Hindwings nar- 
rower than the forewings; 8 veins; 6 and 7 parallel; 3 and 4 connate. 

Type—f abiola shalleriella (Chambers). 

The European pokornyi Nickerl belongs to this genus. 

Only the one North American species is at present known: 

shalleriella Chambers, Dyar List N. Am. Lep., No. 5928. 


16. Genus GA. COPHORA LEatreitie: 
Qcophora LATREILLE, Gen. Crust. et Insect., 1806. : 
Labial palpi long, curved; second joint thickened with appressed 
scales; terminal joint shorter than second. Tongue developed. An- 
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tenn without pecten on basal joint; thickened with rough scales on 
basal half; in the males strongly ciliated. Forewings with 12 veins; 
7 and 8 stalked; both to costal edge. Hindwings nearly as broad as 
the forewings; 8 veins; 6 and 7 parallel; 3 and 4 connate or stalked. 

Type—Q@ cophora sulphurella (Fabricius). 

The genus consists ef a few European and the following North 
American species: 

newmanella Clemens, Dyar List N. Am. Lep., No. 5932. 


ign Genus LRICLONELEA Busek. 


Labial palpi long, smooth, recurved; second joint somewhat thick- 
ened with smoothly appressed scales; terminal joint long, slender but 
shorter than second joint. Antenne with pecten on basal joint, 
simple, slightly serrate and ciliate in the male. Tongue long, spi- 
raled. Forewings elongate, ovate, obtusely pointed; 12 veins; 7 and 8 
stalked, both to costa. Hindwings narrower than the forewings; 
8 veins; 6 and 7 parallel; 3 and 4 connate or stalked; 5 connate with 
or stalked from 4. 

Type—Triclonella pergandeella Busck. 

A small American genus with a peculiar Australian aspect, not 
yet satisfactorily recognized from elsewhere. 

Villella Busck (Dyar List N. Am. Lep., No. 5917), described under 
this genus, is a Blastobasid belonging to the genus //olcocera Clemens. 

The following are the North American species referable to this 
genus: 





pergandeella Busck, Dyar List N. Am. Lep., No. 5916. 
determinatella Zeller, Dyar List N. Am. Lep., No. 5924. 


18. Genus ENDROSIS Hubner. 


Labial palpi moderately long, curved, smooth; second joint some- 
what thickened with appressed scales; terminal joint nearly as long 
as second. Antenne with pecten on basal joint; in the males slightly 
serrated toward tip and ciliated. Tongue developed. Forewings 
elongate, pointed, with 12 veins; 7 and 8 stalked both to costal edge. 
Hindwings not as broad as the forewings; 7 veins; 6 and 7 parallel; 
3 and 4 coincident; 5 connate or short-stalked with 4. 

Type.—Endrosis lacteella (Schiffermiiller). 

The genus contains only the one semidomestic, widely distributed 
species : 


lacteella Schiffermiiller, Dyar List N. Am. Lep., No. 6170. 
19. Genus BORKHAUSENIA Hiibner. 


Borwausenia HbBNer, Verzeichniss bekannter Schmetterlinge, 1818, p. 420. 


Labial palpi moderately long, curved; second joint somewhat thick- 
ened and roughened beneath with scales; terminal joint shorter than 
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second. Tongue developed. Antennz with pecten on basal joint; 
ciliated in the males. Forewings elongated, pointed; 12 veins; 7 and 
8 stalked both to costa. Hindwings narrower or nearly as broad as 
the forewings; 8 veins; 7 and 6 parallel; 3 and 4 connate. 

Type—Borkhausenia minutella (Linneeus). 

A large, widely distributed genus; the larvee feed on dry vegetable 
matter. 

The species placed under this genus (@cophora Authors) in 
Doctor Dyar’s list have mostly been disposed of under E'picallima, 
Fabiola and Decantha in the foregoing. 

Thoracella Walsingham (Dyar’s List, No. 5929) is a Gelechid and 
a synonym of /pithectis bicostomaculella Chambers, as examination 
of the type proves. 

Constrictella Zeller (Dyar’s List, No. 5930) is a Theisoa, and is 
repeated under No. 6130. 

Ascriptella Busck (Can. Entom., June, 1908) belongs, according 
to Mr. Meyrick, in his Australian genus Crossophora, which differs 
from Borkhausenia only in the longer male antennal ciliation. As the 
other species of Borkhausenia have similar ciliated antenne, only in 
less degree, I prefer to retain the species in the genus as described. 

The four Californian species described by Lord Walsingham * were 
placed by an oversight under the Blastobasid genus Hypatopa Wal- 
singham, but cotypes of the first three species, generously presented 
to the U. S. National Museum by his lordship, prove them to belong 
to the present genus, and Mr. Durrant has kindly informed me that 
orites Walsingham is congeneric with the three others. 

The following North American species, then, belong in Bork- 
hausenia: 

pseudospretella Stainton, Dyar List N. Am. Lep., No. 5926. 
ascriptella Buseck, Can. Entom., XL, June, 1908. ‘ 
episcia Walsingham, Proc. U. S. Nat. Mus., XX XITI, 1907, p. 211. 
conia Walsingham, Proc. U. 8S. Nat. Mus., XX XIII, 1907, p. 212. 
fasciata Walsingham, Proc. U. S. Nat. Mus., X XXIII, 1907, p. 213. 
orites Walsingham, Proc. U. S. Nat. Mus., XX XIII, 1907, p. 213. 


20. Genus TAMARRHA Walker. 
Tamarrha WALKER Cat. Lep. Het. Br. Mus., X XIX, 1864, p. 816. 


Labial palpi slender, smooth, curved; terminal joint shorter than 
second. Antenne without pecten on basal joint, simple in both 
sexes. Tongue developed. Forewings elongate, apex blunt; 12 
veins; 7 and 8 stalked to costa; rest separate. Hindwings as broad 
as the forewings, elongate-ovate:; 8 veins; vein 8 is connected at the 
end of the cell with vein 7 by an oblique cross vein, and basal part of 





@Proc. U. S. Nat. Mus., XX XIII, 1907, pp. 211-213. 


No. 1644. REVISION OF GCOPHORID MOTHS—BUSCK. 205 





7 is obsolete; veins 6 and 7 parallel; 5 radial, nearest to 6; 3 and 4 
connate. 

Type.—Tamarrha niveosella Walker. 

The genus Babaiava Busck (type, delliclla Fernald) is a synonym 
of Tamarrha, as shown by the writer." 

My friend Mr. Meyrick has all along contended that the peculiar 
aberrant structure of the venation in the hindwing is of slight im- 
portance generically and he considers the present genus synony- 
mous with Hthmia. Having found a similar cross-vein in the males 
of some of the South American Stenomid, where it is plainly the 
normal subcostal cross-vein, found in the family Gelechiide, connect- 
ing veins 7 and 8, which has been pushed outwards in order to 
strengthen the costal region, which is widened on account of a large 
hair pencil, I am inclined to accept Mr. Meyrick’s view, the more so 
as some apparently typical species of the genus H'thmia (hilarella 
Zeller, funerella Fabricius) possess a similar cross-vein. This vein is 
thus to be explained as the persisting cross-vein, modified on account 
of a hair tuft, which itself may not have persisted. In this connection 
it is significant that the type of 7amarrha and some other species of 
the genus have a costal tuft on the hindwings. 

There is, however, no difficulty in the North American fauna in 
keeping the genus Zamarrha distinct from H'thmia, and I prefer to 
do so for the present. 

The presence of the cross-vein mentioned above, together with the 
relationship of vein 5 of the hindwings to the radial system of the 
neuration, indicates that further study of these two genera, on which 
I am now engaged at Merton Hall, may justify the erection of a new 
family for their reception. 

The following North American species are referable to this genus: 

delliclla Fernald, Dyar List N. Am. Lep., No. 5935. 
bittenella Busck, Proce. U. S. Nat. Mus., XXX, 1906, p. 730. 


TAMARRHA DELLIELLA (Fernald). 


I am glad to be able to record the food plant of this beautiful 
species. It was bred by Mr. J. D. Mitchell at Victoria, Texas, from 
Ehretia elliptica de Candolle. Adult issued August 7, 1907. 

The food plant belongs to the family Boraginace, to which the 
genus /thmia is normally partial. 


21. Genus ETHMIA Hiibner. 


Ethmia Htener, Verzeichniss bekannter Schmetterlinge, 1818, p. 163. 
Labial palpi moderately long, second joint thickened with smoothl 
>) ‘ 
appressed scales or with a more or less developed rough tuft; ter- 





*Proc. U. S. Nat. Mus., XXX, 1906, p. 728. 
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minal joint shorter than second. Antenne without pecten on basal 
joint; shortly ciliated in the males; simple in the females. Tongue 
developed. Forewings elongate, with obtuse apex and rather oblique 
termen; 12 veins; 7 and 8 stalked to costal edge; rest separate. 
Hindwings as broad as the forewings; 8 veins; 8 free; 6 and 7 par- 
allel; 3 and 4 connate; 5 radial, approximate to 6. 

Type—Ethmia aurifluella Hiibner. 

A widely distributed genus. 

The following North American species are referable to this genus: 





albistrigella Walsingham, Dyar List N. Am. Lep., No. 5897. 

umbramarginella Busck, Proc. Ent. Soe. Washington, VIII, 1907, p. 94. 

coquillettella Busck, Proc. Ent. Soc. Washington, VIII, 1907, p. 95. 

lassenella Busck, Proc. Ent. Soc. Washington, IX, 1908, p. 92. 

albitogata Walsingham, Proc. U. S. Nat. Mus., XX XIII, 1907, p. 199. 

monticola Walsingham, Dyar List N. Am. Lep., No. 5905. 

fuscipedella Walsingham, Dyar List N. Am. Lep., No. 5914. 

caliginosella Busck, Jour. New York Ent. Soc., XII. 1904, p. 44. 

arctostaphylella Walsingham, Dyar List N. Am. Lep., No. 5898. 

obscurella Beutenmiiller, Dyar List N. Am. Lep., No. 5906. 

macelhosiella Busck, Proc. Ent. Soc. Washington, VIII, 1907, p. 98. 

mirusella Chambers, Dyar List N. Am. Lep., No. 5904. 

. discostrigella Chambers, Dyar List N. Am. Lep., No. 5899. 

semitenebrella Dyar, Jour. New York Ent. Soc., X, 1902, p. 204. 

subcarulea Walsingham, Dyar List N. Am. Lep., No. 5900. 

confusella Walker, Dyar List N. Am. Lep., No. 5915. 

josephinella Dyar, Jour. New York Ent. Soc., X, 1902, p. 205. 

marmoread Walsingham, Dyar List N. Am. Lep., No. 5908. 

semilugens Zeller, Dyar List N. Am. Lep., No. 5807. 

trifurcella Chambers, Dyar List N. Am. Lep., No. 5911. 

semiombra Dyar, Jour. New York Ent. Soc., 1902, p. 206. 

hagenella Chambers, Dyar List N. Am. Lep., No. 5901. 

apicipunctella Chambers, Dyar List N. Am. Lep., No. 5902. 

longimaculella Chambers, Dyar List N. Am. Lep., No. 5912. 

coranella Dyar, Jour. New York Ent. Soc., X, 1902, p. 207. 

zelleriella Chambers, Dyar List N. Am. Lep., No. 5913. 

Including the synonymy as worked out by Doctor Dyar, which 

I am pleased to adopt in full, with the exception noted below, the 
above list accounts for all North American species referred to this 
genus except the names under No. 5910 of Doctor Dyar’s list, which 
have been the cause of some misconception in the past. Chambers’s 
Anesychia tevanella® was naturally placed in the genus Lthinia 
(Psecadia) by Lord Walsingham °¢ on the evidence of Chambers’s de- 
scription and generic name, and it has been retaimed in this genus 
since; but Chambers himself expressed a doubt, and his unquestion- 
ably authentic type in the Museum of Comparative Zoology in Cam- 
bridge proves it to be a large Gelechia species near darnesiella Busck. 





¢ Jour. New York Ent. Soc., V, 1902, pp. 202-208. 
6 Jour. Cinn. Soc. Nat. Hist., II, 1880, p. 179. 
¢ Insect Life, I, 1888, p. 149. 
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Through a mistake of the paging, Doctor Dyar supposed that this 
texanella Chambers was preoccupied by “thmia tewanella (zelleriella 
Chambers), and gave it in his list the new name chambersella, which 
thus was unnecessary and becomes a synonym of G'elechia (Anesychia) 
texanella Chambers. But on discovering his mistake as to the paging 
and after correcting it,“ Doctor Dyar continued: 

I have a single specimen without label, which I attribute to this species, but 
which may possibly not be the same. If not, the name chambersella can be 
used for it. 

And he then gives a description of it and a type number in the U.S. 
National Museum. 

This latter chambersella Dyar is neither an Hthmia nor Gelechia 
(Anesychia) texanella Chambers, but is a Gelechiid, referable to the 
genus Durrantia Busck. The name thus being preoccupied, it may be 
known as Durrantia obiterella, new name, with the synonym /’thma 
chambersella Dyar (not Dyar), and the type is Cat. No. 6625, 
WSN 





@Jour. New York Ent. Soc., X, 1902, p. 208. 





A REVISION OF SOME SPECIES OF NOCTUID2 HERE- 
TOFORE REFERRED TO THE GENUS HOMOPTERA 
BOISDUVAL. 


By Joun B. Smiru, 
Of Rutgers College, New Brunswick, New Jersey. 


The species of Homoptera Boisduval, as they have been listed in 
our fauna, are typified by the most common and best known of our 
species, Junata, or edusa, as it has been indifferently known. <As based 
on that species the genus has naked, hemispherical eyes, a smooth 
moderately convex front clothed with scaly vestiture, which is di- 
vergent, not smooth nor closely apphed. The antenne are long, a 
little thicker in the male, in which the joints are also a little marked 
and furnished with lateral cilia. The tongue is well developed and 
functional. The palpi are long, curved obliquely upward, closely 
scaled, third joint almost as long as the second but more slender, more 
closely scaled and usually truncate at tip. There is a little difference 
in the sexes and more between the different species; 5; but on the whole 
the general character of the palpal structure is Bicueeare and much 
the same throughout. 

The thorax is not large in proportion to the size of the insects, 
quadrate or nearly so, the vestiture consisting of long flattened hair 
with broader scales intermixed, thick but smoothly applied. The col- 
lar is round and closely applied. Patagia always well marked and 
sometimes conspicuously developed. They may be flattened and 
divergent into wing-like structures posteriorly, or they may be up- 
lifted so as to form a brush-lke mass; but they are always at least 
well marked and divergent. Between the patagia there is usually a 
posterior tuft which is generally truncated behind and may overhang 
the basal segment of the abdomen. The abdomen is cylindrical, stout, 
extending to or exceeding anal angle of secondaries; closely scaled, 
with a variably developed series of dorsal tufts. Usually there is a 
broad tuft on the basal segment, supplementing that on the thorax 
and like it cut off square behind; the others are as a rule little upright 
scale masses that are easily removed and are rarely complete in cap- 
bured specimens. Not oe one or ae pee of these dorsal 
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tufts is more prominent than any other and gives that species a char- 
acteristic appearance. 

The legs are always stout and well developed, the anterior always, 
the posterior usually without spinules or other than the normal arma- 
ture. Middle tibize always spinose, the spines varying somewhat in 
number and prominence even within the limits of the same species. 

In examining some of the mounts of legs made in the course of the 
preliminary work with Junata, I noted quite a difference in the 
amount and character of the spinulation of the middle tibia and I 
noted also that occasionally, on the hind tibie, there would be one or 
two distinct spinules between the two pairs of spurs. As this spinu- 
lation is a structural character that has been given much systematic 
value, it became important to determine whether there was not, per- 
haps, a mixture of species and whether by separating out those with 
the spines present on the posterior tibize, it would not be possible to 
correlate the structure with some superficial character. Every ex- 
ample in all the collections then in my hands was therefore carefully 
examined with the following results: 

The Ottolengui collection contained 21 males and 15 females, and 
of the males 7 had the blue lunules distinct while 14 were of the type 
in which the blue was reduced to narrow lines. Of the 7 males in 
which the blue lunules were well developed, 2 had distinct spines on 
the hind tibie. Of the 14 males in which there were no blue lunules, 
not one had any trace of such spinules. Of the 15 females, 7, or 
nearly one-half, had distinct spinules on the posterior tibiee. In the 
females there was no sort of correspondence between the depth of 
coloration and the presence of the spinules, and in the males the per- 
centage of spinose examples, 2 out of 21, was so small that no rule 
could be even hinted at. 

In the collection of the U. S. National Museum there were 53 males 
and 43 females, and of the 53 males there were 25 with distinct blue 
lunules and 28 in which the blue was reduced to lines. Of the males, 
5 of those with blue lunules and 6 of those with blue lines only had> 
the posterior tibie spinulated. Of the females, 16 out of the 43 had 
that character well developed. 

In my own collection I had 25 males and 33 females, and of the 
males 10 had the blue lunules distinct, while 15 had only the blue 
lines. Only one example with blue lunules had any trace of spines 
on the hind tibie. In the females, however, 13 out of the 33 examples 
had one or two distinct spinules between the two pairs of spurs. The 
females were separated out into two series; those with the median 
space distinctly paler and those with the surface concolorous, and 3 
of the spined specimens were ranged among the former and 10 came 
into the latter series. 
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Altogether I examined 99 males and 91 females and found 14 males 
and 36 females with spines on the posterior tibie. I found no sort 
of relation between locality, date, color, sex, or maculation and the 
presence or absence of spines, and the only thing that could be said 
was that the spines on the posterior tibiae were more commonly 
present in the female than in the male. ; 

No other species was so systematically and fully examined as /wnata, 
but in almost every species where a number of examples were looked 
at, this same variation in the presence of spines on the posterior tibia 
was observed. It is not in this series of species a character of even 
specific value. 

In the male the typical species has the middle femora a little en- 
larged, inwardly grooved, laterally fringed with hair of variable 
length and density, forming receptacles which contain masses of 
specialized scales, sometimes in enormous, sometimes in small quan- 
tity only. But not all the species referred here are so characterized, 
and some of them have no trace of this sexual character. 

When the insect has the legs normally held against the breast little 
is noticeable of this tuft even when it is well developed; but when 
the leg is removed and the tuft is stirred with a needle, it forms a 
mass several times as great as the original. The tibia has a small 
tuft of hair which is not specialized or formed into a definite pencil. 
In the female there is a fringe of hair to the femur; but 1t is much 
smaller than in the male, and there is no contained mass of specialized 
hair. 

The wings are broadly trigonate and in a general way the sec- 
ondaries are ornamented much like the primaries. The apex of the 
primary is distinct or even acute, and the outer margin is more or 
less dentate or scalloped, this being a variable feature. There is 
nothing very characteristic about the venation. In the primaries 
6 is from the lower margin of accessory cell, 7 and 8 + 9 are from 
its end, and 10 is from its upper margin near the tip. On the sec- 
ondaries the median cell is very short, 3 + 4 fork at the end of the 
median, and 5 is from a short oblique spur, parallel with and quite 
as strong as 4. 

As thus characterized, Y’psia Guenée does not differ very markedly 
from //omoptera Boisduval, and I have united the species referred 
to the latter genus with those treated here. The thoracic tufting is 
not so well marked and the patagia are not so divergent; otherwise 
I find nothing that is of especial importance. The structural details 
are exactly the same and so are the sexual characters, which will be 
referred to in more detail presently. 

Pheocyma Hiibner, as based on /unifera Hiibner, is an earlier 
name for the same conception, and except for the fact that we have 
a somewhat more slightly built species, there is no structural differ- 
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ence. Hiibner’s name is the one that must be used for the concep- 
tion above described, including those species in which the middle 
femora of the male have the mass of specialized scales normally de- 
veloped. The species referred to Phwocyma by Mr. Grote do not 
belong there. 

Zale Hiibner is a still earlier name for almost the same conception, 
structurally speaking, but this offers greater differences in certain 
directions. 

Based on our species horrida, the more divergent thoracic tufts, 
emphasized because discolorous, and the more conspicuous dorsal 
tufts of the abdomen make the genus recognizable; but these differ- 
ences are only of degree and scarcely greater than occur elsewhere 
in the series of species. In the male the middle femora have no mass 
of specialized scales, and as there is quite a little series of species that 
agree in this character or lack of character, I propose to hold Zale 
Hiibner in a subgeneric sense as applicable to those species of 
Pheocyma in which the middie femora of the male are not in any 
way modified. 

As they appeared in collections when I began, the species of 
Homoptera were considerably mixed up, and except for a few of the 
better marked species names were doubtful. Under calycanthata at 
least three distinct species were masquerading and neither of them 
was the form described by Smith and Abbot. Morrison’s species 
were rarely identified at all, and as a rule erroneously when any at- 
tempt had been made to name them. Lwunifera Hiibner and squam- 
mularis Drury were not correctly identified, and as a whole the 
straightening out of the synonymy was the first and not least inter- 
esting portion of the task before me. 

My own material was in no better shape than any other, and for 
some years I had refused to apply names to species of this genus ex- 
cept in a tentative way. Some years ago Dr. R. Ottolengui had be- 
gun the accumulation of material with the view of monographing the 
species, but press of other work caused the abandonment of this 
intention. He was good enough to turn all his specimens over to me, 
and this furnished the greatest variety of species in any one col- 
lection. 

From the U. S. National Museum I secured their entire North 
American series through the courtesy of the Curator, Dr. L. O. 
Howard, and this was rich in examples from Texas and some other 
portions of the South and Southwest. Some material of Doctor 
Dyar’s collecting in the Kootenai district was interesting in this 
connection, and was supplemented by a very nice series of examples 
received from Mr. William J. Cockle through Dr. James Fletcher, 
who also sent me a number of other examples for examination and 
study. 
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Dr. William Barnes was as usual ready with his material which 
aided materially in completing certain series, and Mr. Otto Buch- 
holz was good enough to let me have a remarkable series of examples 
taken by him in Yavapai County, Arizona. 

In addition, I have had quite a number of smaller collections from 
other collectors and correspondents, all of which aided in fixing the 
‘ange of variation and distribution of the species, and to all of these 
correspondents I owe thanks for their courtesy. 

Not the least valuable little lot of specimens was received from the 
Rev. Dr. C. J. S. Bethune, who was the pioneer American worker in 
this genus and whose paper in the Canadian Journal was a real help 
to me. 

Finally, I owe thanks to Dr. H. G. Dyar for courtesies extended to 
me in Washington, where I compared my determinations of some of 
the southern intruders into our fauna, with the material in the Schaus 
collection. 

One of the interesting features that developed in the study of these 
species is the remarkable asymmetry in the sexual structures of both 
males and females of some of the species and the strong characters 
that were found in the females, which, in the Noctuids, generally lack 
all structural peculiarities. 

In the males the asymmetry is between the harpes of the two sides, 
which in extreme cases are totally dissimilar, with processes on one 
side for which there is no counterpart on the other, and which are 
rarely entirely alike. The sheath of the penis or intromittent organ 
is always more or less curved or bent, or even hooked, and this 
structure is directly correlated to the differences found in the female. 

In all save a very few, the seventh abdominal segment of the 
females is more or less modified both above and below. In the de- 
scriptions the term anal segment or last segment is sometimes used 
in referring to this structure; but what is meant is this apparent 
seventh segment counting from the base, or the penultimate, counting 
from the terminal points bearing the minute cerci. 

Seen from above, the abdomen of the female of most species seems 
to narrow very abruptly, and at the sides of the base of this segment 
there are distinct depressions or grooves, often a little discolored or 
with little tufts of discolorous hair. On the under side this segment 
is apparently lobed or divided, and when denuded it is found that 
these lobes are chitinous, that they are usually dissimilar in size and 
outline, and that somewhere along the right side there is a distinct 
opening to the bursa copulatrix or copulating pouch. 

It might be explained here that in describing these structures those 
of the males are figured and described as if seen in position from the 
upper side, the head of the insect being nearest the eye. The females, 
on the other hand, are described and figured as if the specimen were 
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held bottom up, the tip of the abdomen nearest the eye. The range of 
variation in these structures is better shown in the figures and in the 
discussions under individual species. 

It has been already indicated that there are two groups, based on 
the character of the middle femora of the male, and the difference is 
absolute. There is no case where there is any question of amount. 
The mass of specialized scales is either definitely present, Phwocyma 
verae, or definitely absent, series Zale. 

Among the Phwocyma the first series separable on superficial char- 
acters comprises three species which constitutes a foreign element in 
our fauna. They are all large forms, resembling the /unata type in a 
general way, and always distinguishable by having the t. p. line nar- 
row, single, and outwardly denticulate in the interspaces. None 
others of our species have this sort of t. p. line, while it is a common 
feature in the subtropical and tropical species, from which these are 
intruders into our fauna. 

In addition, there is a tendency to flatten the thoracic tuftings pos- 
teriorly and to expand them laterally, somewhat wing-lke. The 
basal tuft of the abdominal series is much flattened, squarely cut off 
behind and extends across the entire segment lke a little fan. In 
all of them the femoral tufting of the male is well developed and the 
mass of specialized scales is enormous. 

I have made no attempt to relate these species to the others in the 
fauna to which they really belong, because I had neither the material 
nor the lterature for the task. I have simply identified them spe- 
cifically, and have described them so as to be recognizable whenever 
they are taken in our fauna. They are easily enough distinguished. 

“rhausta Guenée is a somewhat short winged species, with a dark 
base and dark brown costal patch between t. p. and s. t. ines. It runs 
to light colors, especially in the male, which is sometimes creamy 
gray, ranging from that to leaf-brown. On the secondaries the blu- 
ish area beyond the extra median lines tends to become almost ocel- 
lute in character. It has been taken in Florida only. 

Fictilis Guenée is a very even species, without contrasts; gray 
brown in the male, darker more strigillate in the female. The best 
defined marking is on the secondaries, where the extra-median black 
lines are close together and tend to form a band, the outer margin of 
which is dentate toward the costal margin. 

Viridans is the largest species and most resembles the normal 
lunata type; but in the male it is distinguished from all our other species 
in having the dise of secondaries beneath, densely clothed with long, 
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silky hair. In the females the wings are a mass of transverse strigil- 
lations, more or less intermingled with greenish or bluish scales. . 

In all these species the underside is yellowish and crossed by numer- 
ous transverse lines and strigillations, forming no distinctly localized 
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shades or bands. So far as genitalic structure is concerned, there is 
no near agreement between the species in either sex; but in the 
female the tendency is to symmetry, to a complete plate inferiorly, 
with the opening to the bursa copulatrix posteriorly, or at about the 
usual point of the anal opening. Correspondingly in the male, the 
structures are quite similar on the two sides, and the intromittent 
organ is only a little curved. . 

The next series of specimens may be strictly typified by Junata so 
far as character of maculation is concerned. The t. a. line is usually 
geminate, very oblique inwardly, with a shght outward arquation, 
but without teeth or angles. There are usually two or three, more or 
less waved or sinuate oblique lines on the disc; the t. p. line is usually 
distinct, often geminate, never with outward denticulations in the 
interspaces. On the secondaries the type of maculation is similar to 
that on the primaries, and particularly the terminal area is practically 
the same on both wings. 

Lunata, salicis, and edusina are distinct from all the others in the 
series in not having the seventh segment of the female distinctly 
lobed beneath. In dunata the segment is complete but asymmetrical, 
and the opening to the bursa is at the extreme right of the segment, 
protected by a cercus-like process. There is no modification of the 
upper part of the segment and there are no lateral depressions. ‘The 
males have the harpes wildly asymmetrical and the intromittent 
organ is strongly hooked and twisted. This is the largest of our com- 
mon species and in the male tends to form two blue terminal lunate 
areas on primaries and one on secondaries. 

Salicis is the Pacific coast representative of the eastern /unata. It 
is a little smaller, a little more uniform in ornamentation, and has 
a number of other slight habital peculiarities that are not easily 
described. In genital structure it is very like its eastern relative, sa 
that, in fact, it becomes a matter of detail rather than of type of 
structure. 

Edusina is a greatly reduced lunata, and resembles the Zale series 
in appearance if not in structure. It comes from Texas and parts of 
Arizona, and is of a dull ashen gray color without brilliant or strik- 
ing contrasts of any kind. In the male the sexual structures are not 
unlike those of /wnata in general type, though differing much in 
detail; but in the female the seventh segment beneath is broken up 
into a number of chitinous fragments, which border but do not out- 
line the opening to the copulatory pouch. This is one of the smallest 
of our species and not often mistaken in collections. 

All the rest of the species of this series have the seventh segment 
of the female distinctly lobed beneath, and laterally at the anterior 
angles above, the depressions are very distinct. 
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Undularis is very dark smoky, almost black, with velvety black 
lines and the s. t. line is broken by white scales opposite the cell. 
There is none other like it, and recognition should be easy. It is 
one of the species that was referred to ¥psia Guenée. 

The variety wmbripennis differs from the type in that the median 
area below cell is a lttle paler, more brown in color, and over the 
line.of the s. t. line from the inner margin toward the middle there 
is a somewhat violaceous shading. The white interruption to the 
s. t. line tends to become lost in the variety. 

Avruginosa, Which has also been placed as a variety of widularis, 
is really a very good species, recognizable at all times by the bright 
mossy green powdering on the primaries of both sexes. <A real 
fresh example of this form looks very handsome with its bright 
green against the nearly black base. 

Insuda is more gray, especially in the male, but has the same 
general type of marking as in wadularis. In the male the terminal 
area in both wings is paler, and in both sexes the reniform is out- 
wardly marked by white scales. This species occurs in Arizona only 
and seems to be not uncommon, locally. 

Norda and minerea are much more contrastingly marked, especi- 
ally in the male, and they are streaked and mottled with yellowish 
and dark brown. They have essentially the dwnata type of macula- 
tion, but are somewhat smaller, a little shghter, and a great deal 
more mottled. In the female, in which there might at times be a 
question between the species, the abdominal structure affords a ready 
point of distinction. 

Norda is much darker, mahogany brown in the male, less strigillate 
or mottled, with the terminal areas often brilliantly bluish. The 
females are usually strigulated and crossed by undulated transverse 
lines. 

Minerea 1s much more mottled throughout, never so dark nor so 
brilliantly contrasting, but after all of the same general type, the 
difference again being more a matter of degree. In the female, too, 
the colors are not nearly so dark, and the transverse markings are 
correspondingly more obvious. 

Lunifera and lineosa are two other allied species, smaller and of 
shghter build than those just preceding and, on the whole, gray 
rather than brown in color, without contrasting blue areas at any 
time. There is quite a bit of variation in the wing form here, and 
while some examples of dunifera have the wings typically Homop- 
tera-like, others, especially of lineosa, seem to have them much 
broader, with more arched costa and outer margin, like some Geome- 
trids. The change is gradual, however, and there is no other charac- 
ter that seems to distinguish these forms from the rest of the species. 
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Lunifera is the best marked of the species, the t. p. and s. t. lines 
being black, and the double extra-median line of the secondaries also 
black. The tendency on both wings is to a black filling between 
these lines, so as to form a more or less distinct band, and some- 
times a black shading extends prominently into the median area. 

Lineosa has none of this contrasting maculation and the lines are 
only blackish or brown. Sometimes it becomes a matter of nice judg- 
ment as to just where to place a given individual, well marked //neosa 
and flown Junifera overlapping in either direction. Structurally the 
species are alike or nearly so, yet I believe them to be distinct. 

Unilineata stands by itself in several points. From all the preced- 
ing it differs in the greater simplicity of the maculation, lacking 
the predominating transverse -fasciation, and in this it agrees with 
the immediately following species. The t. a. line, however, is even, 
without angulation below the costa, and the s. t. and t. p. lines are 
united into a single line below vein 7. The outer margin also is 
much more strongly denticulated than in the other species, so that 
with its rusty grayish brown color we have a form that is recogniz- 
able at all times. 

The next series of nine species have the wing form somewhat less 
triangular than in the typical dunata type. The primaries have the 
costa more arched at base, and the apex is rectangular rather than 
pointed. The transverse fasciation is much less marked, and the 
extremely oblique character of the markings is modified into a tend- 
ency to become almost upright. The t. a. line is single, forms an 
acute outward tooth on the subcosta, is strongly drawn back on that 
vein, and then is almost upright in general course to the inner mar- 
gin. The t. p. line is outwardly bent over the cell, more or less in- 
dented or drawn in opposite the reniform so as to make an upright 
W, and is then incurved again on its course to the inner margin, 

The largest of these species is obligua, in which none of the mark- 
ings are well defined or strongly contrasted, and there is a uniform 
bluish or violet powdering over the pale brown ground. The reni- 
form is not or only a little darker, and altogether this is a very hand- 
some species without any very positively marked characters. 

Metata is a smaller, better marked species, which lacks the hoary 
appearance and has the reniform black or at least dusky. 

In curema the t. a. line is black, as it is in the two next following 
species as well; the color is a darker, very smooth even brown; the 
median shade is scarcely marked and the reniform is black and 
contrasting. 

[elata is a somewhat rougher, better marked species, the median 
shade more defined, the t. p. and s. t. lines much better marked, and 
the s. t.. space darker than the rest of the wing. 
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Squammularis is still better defined, has the median shade as a 
prominent feature, and the area between it and the basal line gray, 
so as to form a fairly obvious smooth fascia. 

Benesignata has this fascia very much intensified. The entire in- 
sect is more powdery, the median shade is really a well developed 
upright band, and the pale space between it and t. a. line is hght 
gray or even whitish, forming a very conspicuous species. 

Largera equals obliqua in size and somewhat in appearance, but is 
powdery throughout, the colors are ash gray and diffuse, and while 
the median shade is conspicuous, none of the markings are black or 
contrasting. 

Duplicata is a rough, powdery species without strong contrasts of 
any kind. The lines and shades are all traceable and all well enough 
marked; but they are all obscured by the dark powdering and must 
be closely scanned to be made out. In the male there is an area of 
white scales above the hind angle of primaries that relieves matters 
somewhat, at the expense of even less definition for the rest of the 
wing. 

Bethunei is smaller than duplicata and even more powdery and 
obscure, without the white shading in the male. But there is an 
obvious shade of red in the ground color, which is marked in the area 
over the reniform. 

In the section Zale there are only a few species, not so closely allied 
as a whole, and yet not more divergent than those of the Phwocyma 
series. 

Two species, cingulifera and woodii, stand out from the others by 
their conspicuous transverse strigillation, and yet in other respects 
they are not at all alike. 

Cingulifera has the thorax unusually short, the tuftings uplifted 
posteriorly, and whitish marked so as to be quite conspicuous, not 
unlike the same feature in horvida. The primaries have the costa 
unusually arched toward base, making them less than usually tri- 
angular. The basal area is conspicuously darker and the reniform is 
pale, marked with brown lines. 

Colorada is more normal as to wing form and thoracic tufting, and 
has the reniform dusky. The basal area is also dark, but in this 
species the s. t. line is very distinctly marked, outwardly angulated at 
the middle, and the terminal area is whitish marked and well defined. 

Rubiata is a yellowish brown species with the basal space darker, 
the t. p. ands. t. lines well defined, and together forming a well-marked 
outward angulation at the middle. From this there may be a brown 
shading into the median space, but the terminal area is usually left 
as the palest part of the wings. 

Rubi is the same thing in gray; a little softer and more evenly 
marked throughout. It is not improbable that the differences as they 
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appear now from limited material may become evanescent with better 
collections at hand, but I am quite as ready to expect the contrary. 

Yavapai is the same thing in blackish; but this is unquestionably a 
good species. It is very similar to some forms of eduséna in macu- 
lation, but the sexual characters are quite different. The female also 
differs from those of the two preceding forms which have the nor- 
mally lobed seventh abdominal segment by having the segment broken 
up into irregular plates or pieces around the opening of the bursa 
copulatrix. 

Calycanthata and horrida agree in having the s. t. and t. p. lines 
coincident below vein 7 and in appearance the s. t. line only is repre- 
sented. In both, also, ae terminal area is paler; but while that is a 
normal matter in both sexes of hovvida, it is exceptional and occurs 
only in the male of calycanthata. 

Calycanthata is on the whole almost the smallest species in the 
genus and is characterized in well-marked examples by white dorsal 
abdominal tufts. 

Horrida has the thoracic tufts elevated, discolorous, and prominent, 
while the abdominal tuftings are unequal in size and quite con- 
spicuous. 

In tabular form the arrangement is as follows: 

1. Middle femora of male with a mass of specialized scales*___--______ 
a ee ee subgenus Phaocyma, 2 
Middle femora oe male without such a mass of specialized scales_____ 


eee Ee a ee Le nn te Ba 8 subgenus Zale, 21 
2. T. a. line usually geminate, inwardly oblique with a slight outward 


» convexity > even, not-angulated or dentate_——--- = = 3 
T. a. line usually single, with an acute outward tooth on subcosta, 
strongly drawn in on that vein; more or less angulated or bent 

JO CEM ON ets ea es eS See Vp A ie eee ae ee ee 14 

3. T. p. line single, slender, outwardly dentate in all the interspaces___ 4 
T. p. line geminate, irregular, but never outwardly denticulate in the 

HDT ENTS 5 [OV EL CSS ae ree A es 2 ne 8 ee 6 


4, Base and a triangular costal area between t. p. and s. t. lines of pri- 
maries darker brown; secondaries with a leaden gray or bluish area 
beyond the curved extra-median band; more conspicuous in the 
ETN A 2 ea ee ed ee ee erhausta. 

Basal and costal areas concolorous or nearly so__-__-_-__________-__- 5 

». Gray, the lines very fine, not well marked; no contrasts in shading__/ictilis. 

Wood or leather brown, lines well marked, primaries in the males with 
blue linear shadings beyond s, t. line, in females with intermingled 
DWeraTTWeESreeni Sn INGal @Ge ee kee ee ee en viridans, 

6. Penultimate segment of the female abdomen beneath, complete, though 

ELS ATTN oT SEC ct | eee eee pee me Rn eta es Pe ee 
Penultimate segment of the female abdomen beneath, broken into 
LEGCO nT CCOs mae eee ame ee ne ee ee 8 
Penultimate segment of the female abdomen beneath, divided into 
EVO OD CS ae ee eee eee) a es ee 

7. Larger, darker, more conspicuously marked; occurs east of the coast 

eT 2 ee ee ee ee ee ee lunata, 


“| 
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10. 


tal 


12. 


13. 


14. 


eek 
Ol 


16. 


Av. 


Smaller, lighter brown, less conspicuously marked; occurs on the 
Pacific: cOast..{2= <2 Ss Lone ae ee ee ee eee salicis. 
Smoky brown, powdery, s. t. line well defined, no dark shading from 
the outward angulation to the outer margin; reniform marked 
Wit white scales; no black line onscollars2— === edusina. 
T. p. and s. t. lines form no prominent outward tooth at middle; color 
uniform, terminal space not paler in either sex, reniform concol- 
Oreus.: with -acdarker- Outline. 225 == ee ee eee 10 
T. p. and s. t. lines form a more or less obviously prominent outward 
tooth above the middle; coloring more or less mottled; in the male 


the terminal area more or less obviously paler and contrasting__—_ lal 
T. p. and s. t. lines united below vein 7 into a single yellowish brown 

Mines S2cce 2d Seer ae ee eS ee See ee ee ee ee 18 
Very dark brown, almost black, lines velvety black; a pale or white 

spot interruptines; t. linesopposite the celle] a eee undularis. 


The median space below costal area is lighter brown, and a lilac gray 
shading extends over the t. p. and s. t. lines from the inner margin 


above thesmiddlevor theswingee 25 els sees ae ee eee wmbripennis. 
Blackish brown with mossy green powderings, forming a more or less 
obvious ‘band beyondsthe t. a: line] = ee eruginosa, 


In the female very evenly dark brown with darker transverse lines, a 
broad continuous blackish band beyond the s. t. line; in the male 
the terminal area gray, not blue; in both sexes the reniform white 


marked: S22. Soe ee ee ee ee eee ee insuda, 
Mottled in both sexes; no obvious dark band beyond s. t. line; male 
with terminal area tending to blue; reniform dark, not outlined__ le 


Dark red or mahogany brown, not mottled nor contrasting except in 
the terminal area in males, which is often brilliantly bluish or 
VOTE ee I Saree ee EE la ae ee norda, 
Mottled yellow to blackish brown, usually contrastingly marked 
especially in the male, the terminal area in the latter often sordid 
and: ‘rarely Jclear.iin' tinte 32252222 a eee minerea, 
Pale leather brown; s. t. and t. p. lines distinct, black, intervening 
space often black or blackish; a dusky shade often extends from 


anculationvo£.s. t. line to the outer marcinj ses ee eee lunifera, 
Gray or grayish brown, none of the lines contrasting, and no dusky 

shade from angulation of s. t. line to outer margin_____________ lineosa, 
Color rusty grayish brown, powdery, outer margin very strongly den- 

EEA eS EP AS baa unilineata, 
Vestiture of wings smooth, not rough, powdery, nor velvety__________ 15 
Vestiture of wings roughened, powdered so as to obscure the macula- 

tion-or give a velvety appearances] =) a ee eee 18 
‘Basal and t. a. lines wanting or at least not well defined nor black___ 16 
Basaland ti aylines awellidefineds sb) ack eee ee ee eee 17 
Larger; a uniform bluish or violet powdering over pale brown; 

hoary; no well-defined contrasts; reniform not or only a little 

GaP Reis ae me oa pe fe tS obliqua. 
Smaller, better marked, not hoary in appearance nor powdery; reni- 

form .dusky,“sometimes black] sae ee ee metata. 
Very smooth and even, median shade very little marked; reniform 

CONELASTMIVE ) sD] aCe ee a pee ee curema, 
Somewhat more mottled; s. t. and t. p. lines better marked, the s. t. 

space darker; median shade well defined_______________-=______ helata, 


Less mottled, all the lines and spaces well defined; a gray shading 
between 1; a. and median shades== === squammularis, 


ct at haa i ll il i 


oe 
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18. All the maculation bright, median shade band distinct; space be- 
I 


hWeEniteandetale line vcontrastimely gray 22 benesignata. 
Space between t. a. and median shade not gray, contrasting _________ 19 
19. Median shade conspicuous, diffuse; color ash gray; none of the lines 
Dla CkaOTm CON Uh sil Seems eer a eee ee ee ee ee largera. 
Median shade obscure or not well defined, colors dull or smoky, lines 
WiSwaeuliiye (@liisyniavele ey aNel JOG Ke ee ee ee ae ee 20 


20. Larger, darker, better marked, no conspicuous reddish shade; in the 
male the terminal space is powdered with white and there is a 


AM aS KML Cleaner Um cll elim Ou eeeeenn ee ee ee ee Ee duplicata, 
Smaller, more obscure; an obvious reddish shade through the basal 
color; no white in terminal area of male primaries_____________ bethunei. 
21. Primaries with numerous black, transverse strigillations___-____-____ 22, 
BEIM AaresenO On VlOUSlyeStrelates == = 22s a ee ee 23 
22. Patagia divergent, whitish discolorous; reniform whitish with brown 
LT) CS ee eeeeanr tant we seers wa ee oR ee ee cingulifera. 
Patagia normal, not discolorous; reniform dusky, not outlined____colorado. 
23. T. p. and s. t. lines distinct, forming an obvious outward angle at 
RTT CLC] Ceara aet e e SY  Se ee  e e d e  e  es 24 
(aD mands lines cCoImeidentabelow: elm F225 222-5- ee 25 
24 Some shade of wood or leather brown_—--—-=—-——_-_-____1____ rubiata. 
SOMERS GEL Olas Memon ye wom eee Cae See oe ee rubi. 
PNIIMOSGeDlacChkennwathe lack mMankdn esis = Sis os ee ee yavapai, 
25. Red or leather brown; thoracic tuftings normal; terminal area tend- 
ing to become pale or discolored in the male only___________ calycanthata. 
Deep chocolate brown; thoracic tufts discolored, uplifted, conspicu- 
ous; terminal area of primaries discolorous pale in both sexes____horrida. 


PHHEOCYMA EXHAUSTA (Guenée). 


1852. Homoptera erhausta GUENEE, Spec. Gen., Noct., III, p. 14. 
1857. Homoptera exhausta WALKER, C. B. Mus., Het., XIII, p. 1053. 

Ranges in ground from creamy or blue gray to yellow brown. In 
the brown specimens the head, thorax, and abdomen are concolorous; 
in the pale specimens the head is usually gray, the collar and anterior 
portion of thorax brown; rest of thorax and abdomen gray. Collar 
always with a black transverse line. Primaries with basal area, a 
triangular costal area between t. p. and s. t. lines and often a diffuse 
area at middle of costa darker brown and in the gray specimens con- 
trasting. T. a. line marked chiefly by the difference in tint between 
basal and median space, very oblique, only a little outeurved. Ordi- 
hary spots vaguely indicated or altogether wanting. Orbicular small, 
brown, punctiform; reniform upright, narrow, a little constricted, 
concolorous and only definable when there is a brown shading at 
middle of costal area. T. p. line black, slender, outwardly denticu- 
late in all the interspaces below the cell. S. t. line brown, tending to 
become broken and partially lost, inwardly convex to the middle 
where it extends in a brown shade to the outer margin and thence 
again, not so much incurved toward the inner margin. Secondaries 
with a double extra-median line, of which the outer is the more con- 


‘ 


9992 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 





spicuous. Basally there are obscure alternate lighter and darker 
shade lines; exteriorly there is a bluish band which in the male tends 
to form an oval spot or mark. Beneath yellowish brown crossed by 
brown strigillations which tend to become massed into a darker sub- 
marginal shading. 

Expands, 1.60-1.80 inches=40-45 mim. 

Habitat.—F lorida: Chokaloskee in July. 

Four males and two females are before me, all save one male from 
Doctor .Ottolengui’s collection. There are others from various Cen- 
tral and South American points in the Schaus collection, U. 8. 
National Museum, and there is no doubt that this is distinctly a sub- 
tropical and tropical form. It is probable that all the specimens 
come from one source originally, and that it is from one of those 
localities that receives southern visitors or has really a subtropical 
element in its fauna. Guenée describes it from Brazil, with the 
addition of a doubtful specimen from “Am. Sept.” Walker records 
the British Museum example from Santo Domingo. 

The females are darker than the males, less conspicuously marked 
and obviously strigillate. The males tend to the creamy gray type 
and to a form which has the blue area in secondaries almost ocellate 
in type. 

The spinulation of the middle tibia is well marked. The sexual 
tufting in the male is very conspicuous and the mass of specialized 
scales relatively enormous. 

The sexual structures are very characteristic in both sexes. In the 
male the harpes are not strikingly dissimilar; but the supra-anal 
plate is prolonged posteriorly into a flat plate, from the lower side of 
which comes the slender, corneous uncus. In the female there are 
two small, shghtly asymmetrical plates on the posterior margin of the 
terminal segment, and at the upper angle of the junction of these two 
plates is the opening to the copulatory pouch. 


PHAOCYMA FICTILIS (Guenée). 


1852. Homoptera fictilis GUENER, Spec. Gen., Noct., III, p. 10. 

1852. Homoptera guadulpensis GUENEE, Spec. Gen., Noct., III, p. 10. 
1857. Homoptera fictilis WaLKrER, C. B. Mus., Het., XIII, p. 1063. 
1857. Homoptera guadulpensis WALKER, C. B. Mus., Het., XIII, p. 1068. 

A rather light gray brown in the male, deeper and more reddish 
in tinge in the female. Collar with a black median line. Thoracic 
tufts flattened and explanate or somewhat wing-hke in character. 
Basal abdominal tufts also flattened and very broad; other dorsal 
tuftings small. Primaries very even in color, without darker areas 
or strong contrasts. Basal line indicated by geminate costal spots 
in some specimens. T. a. line geminate, obscure, very oblique. Or- 
bicular small, punctiform, often lost. Reniform more or less com- 
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pletely outlined in yellowish scales. T. p. line very slender, black, 
single, outwardly denticulate in the interspaces, a little emphasized 
and thickened just below vein 2. 8. t. line hardly traceable as such; 
a leaden gray or brown band from inner margin near anal angle with 
a shght ineurve to middle of outer margin. <A series of blackish 
interspaceal terminal marks. Secondaries with disc crossed by ob- 
scure lighter and darker shade lines. A pair of narrow black extra 
median lines of which the inner is even or nearly so and the outer 
forms outward dents in the interspaces between 5 and 6 and 6 and 7. 
In the male there is a blackish spot at anal angle from which a bluish 
shading extends toward the apical angle; in the female a leaden gray 
or brown band extends from apex to anal angle below the black lines. 
A series of interspaceal dark or black spots. Beneath yellowish, 
crossed by numerous brown strigillations. 

Expands, 1.80—2.12 inches=45-53 mm. 

Habitat—Brownsville, Texas, in June; Marco, Florida, in July; 
Egmont, Florida, April 29. 

A series of 10 males and 2 females from the above localities; 
others are in the Schaus collection, U. S. National Museum, from 
various South and Central American points. The species is very 
characteristic and Guenée’s descriptions apply perfectly. The speci- 
mens in the Schaus collection were directly compared with the types 
by Mr. Schaus, and the determinations correspond with those made 
by me from the descriptions. There is enough difference between the 
sexes to justify a separation into species, with limited material. The 
males are very uniform and very characteristic in color and in the 


-extramedian line of the secondaries. The females are much darker, 


more like /wnata in color, much more strigillate and with the pecu- 
liarities of extra-median line of secondaries less marked. The only 
strong point that the two sexes have in common is the yellowish 
scale edging to the reniform. The denticulate t. p. line, of course, 
serves to distinguish it from any form of /unata which it might other- 
wise resemble. 

The femoral tufting of the male is large and the mass of special- 
ized scales is huge, larger. in proportion and actually, than in any 
other of our species. 

The genital structure of the male is almost symmetrical, the lateral 
pieces moderate in size and simple in form. The uncus, how- 
ever, 1s unusually long, stout, and heavy, transversely somewhat 
flattened and with a membraneous secondary structure within and 
parallel to it. 

The female has the anal plate entire and the opening to the 
copulatory pouch is from the median line at the inferior margin; 
symmetrical in all respects. 
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PHHEOCYMA VIRIDANS (Guenée). 


1852. Homoptera viridans GUENEE, Spec. Gen., Noct., III, p. 13. 


Yellow brown, ranging to smoky in the female. Primaries, in the 
male, the basal area a little darker, outwardly limited by the very 
oblique, geminate, brown t. a. line. There is a narrow shade band of 
blue in which the brown, punctiform orbicular is visible; there are 
two incomplete transverse dusky lines and the reniform is obscurely 
indicated by a few pale scales and a slightly darker shading. TT. p. 
line slender, black, single, outwardly denticulate in the interspaces. 
S. t. line broken, obscure, brown, on the whole almost parallel with 
the outer margin, emphasized on the costa by an apical smoky shade 
and below the middle by a blackish brown fascia from the middle of 
outer margin, curved to the inner margin just within anal angle. 
There is a yellowish, broken terminal line, preceded by dark inter- 
spaceal blackish marks which are most conspicuous just above the 
anal angle. Secondaries with obscure discal lines to the double extra- 
median black lines which tend to form a band, outwardly margined 
by yellow and followed by a shading of blue. In the female the pri- 
maries are so crossed by brown strigillations, more or less mixed with 
mossy green scales and shades, that no other maculation is recog- 
nizable except the characteristic t. p. line, which is brown rather than 
black and not conspicuous. The marking of the outer portion of the 
wing is barely indicated. On the secondaries the transverse striations 
are equally abundant, but the double outer black line is distinct, and 
there is more or less green or blue in the dusky shading beyond it. 
Beneath, both sexes are yellowish with numerous transverse brown 
striations. 

Expands, 2-2.20 inches = 50-55 mm. 

Habitat—Miami and Marco, Florida. 

I have only two males and three females, none of them perfect and 
all of them with thoracic vestiture defective. I have cited only the 
original description of the species because I am not at all sure that 
the species has been correctly referred to later and still less certain that 
some other names should not be referred here. The species that I 
have agrees fairly well with Guenée’s characterization and is the same 
as that in the Schaus collection, U. S. National Museum. marked as 
compared with the type in Paris. 

The species differs from all others of those in our fauna by having 
on the underside of the male secondaries a large area of fine long hair 
which covers a large part of the disc, and on the cell of the primaries 
a less conspicuous clothing of similar hair. The tuftings of the 
middle femora of male are also large and similar to that in fictilis. 

The male genitalia are symmetrical or nearly so. The harpes are 
moderate in size, but stout and with obliquely spatulate tips; the 
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uncus is similar to that in fietilis and equally stout, though somewhat 
different in form. 

The female genitalia are also symmetrical. The ventral plate of 
the terminal segment is complete and the opening to the copulatory 
pouch is from the median line at its inferior margin. 





PHHOCYMA LUNATA (Drury). 


0. Noctua lunata Drury, Illustr., I, p. 40, pl. xx, fig. 3. 
3. Noctua edusa Drury, Ilustr., II, pl. xxiv, fig. 4. 
29. Homoptera putrescens GUERIN, Icon. Régne Anim., pl. LXXxIx. 
1830. Hrebus lunata WrEStTWoop, ed. Drury, I, p. 37, pl. xx, fig. 3. 
1830. Hrebus edusa Wrstwoop, ed. Drury, II, p. 46, pl. xxtv, fig. 4. 
1852. Homoptera lunata GUENEE, Spec. Gen., Noct., III, p. 12. 
1852. Homoptera edusa GUENER, Spec. Gen., Noct., III, p. 14. 
1852. Homoptera putrescens (=edusa) GUENEE, Spec. Gen., Noct., III, p. 
14, larva. 
7. Homoptera lunata WALKER, C. B. Mus., Het., XIII, p. 1053. 
1857. Homoptera edusa WALKER, C. B. Mus., Het., XIII, p. 1054. 
7. Homoptera involuta WALKER, C. B. Mus., Het., XIII, p. 1055. 
34. Homoptera saundersii BETHUNE, Proc. Ent. Soc. Phil., IV, p. 215. 
1865. Homoptera lunata Beruune, Can. Journal, X, p. 252. 
1865. Homoptera edusa BETHUNE, Canadian Journal, X, p. 9. 
1865. Homoptera involuta BETHUNE, Can. Journal, X, p. 253. 
1865. Homoptera saundersii BETHUNE, Can. Journal, X, p. 257. 
1877. Homoptera lunata (~edusa) Bran, Can. Ent., IX, pp. 174, 228. 
1877. Homoptera edusa BEAN, Can. Ent., IX, pp. 174, 228. 
1877. Homoptera saundersii (=lunata) Bran, Can. Ent., LX, p. 174. 
1878. Homoptera edusa (=lunata) LintNeErR, Ent. Cont., IV, p. 108. 
ASTS. Homoptera saundersii tet Fee LINTNER, Ent. Cont., IV, p. 109. 
1882. Homoptera lunata FRENcH, Can, Ent., XIV, p. 131, life history. 
1893. Homoptera involuta (=edusa) SmiruH, Bull. 44, U. S. Nat. Mus., 
p. 369. 
1901. Homoptera edusad BEUTENMULtER, Journ. N. Y. Ent. Soc., UX, p. 192, 
larva on willow. 
1903. Homoptera lunata HoLtuaNnp, Moth Book, p. 278, pl. xxxvuit, fig. 17. 
1908. Homoptera edusa HoLtiANp, Moth Book, p. 278, pl. xxxvit, -fig. 16. 


Ground color luteous to chocolate brown. Head concolorous. 
Collar with a black median line, and usually in the female a broad 
dusky band below tip. Thorax crossed by broad dusky bands; one 
of them, behind the middle, posteriorly edged with gray, so that in 
some cases it forms quite a conspicuous whitish fascia. Abdomen 
with the segments tending to become finely black ringed; the dorsal 
tufts very small and often wanting. Primaries varying greatly in 
tint and in distinctness of maculation. Basal space usually a little 
darker and crossed by brown shade lines. Basal line geminate, rarely 
distinct, usually indicated. T. a. line geminate, sometimes fasciate, 
very markedly oblique, reaching the inner margin within basal 
fourth while starting at basal third of costa. T. p. line geminate, 
usually only the inner line distinct, black or brown, outwardly 
oblique to vein 4, roundedly exserted in the interspaces, sometimes 
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forming obtuse teeth; very oblique below vein 4, more or less irregu- 
lar but never forming long or sharp outward dents. The median 
space may or may not be crossed by 2 or 3 very oblique shade lines 
at or before the middle, and there may or may not be a darker brown 
shade over the costal region. In the male there is more or less blue 
powdering just beyond the t. a. line. Orbicular a small brown dot 
which may or may not be obvious. Reniform oblique, lunate, dusky, 
not outlined, outwardly marked by a few white scales. S. t. line 
very incomplete, usually distinct only below vein 4, whence it makes 
a shght incurve, is accompanied by a pale outer line and followed, in 
the female, by a conspicuous blackish brown band; in the male this 
band may be traversed by a lne of lilac blue scales and sometimes 
the entire lower portion of the terminal area is blue filled. Above 
vein 4 the s. t. line is very obscurely traceable to vein 7, above which 
the s. t. space is dark filled and forms an edging to the line. When 
this dark filling is not well marked the line itself becomes obscure or 
lost. There is usually a dusky apical spot and, in the male, there 
may be an edging of blue scales outside of the line, or the terminal 
area may be washed with blue, forming in the best marked cases 
two blue lunate marks, separated in the middle of the wing by a 
brown shade which extends to the outer margin. There is a more or 
less obvious brown terminal line, and the pale fringes have a dusky 
interline. Secondaries a little paler at base, followed by a series of 
alternate pale and dusky discal shade lines. <A very slender blackish 
line continues the s. t. line across the secondaries, and beyond that a 
better marked line, which is more or less outcurved in the inter- 
spaces, extends with a shght incurve approximately from apex to 
anal angle. Beyond this, in the female, there is a blackish-brown 
shade band which, in the male, becomes blue edged, or the entire 
terminal area may be washed with blue. Beneath more yellowish, 
strigillate, and powdered, with a large dark discal lunule, a lunulate 
extra-median line, and an obscure, diffuse outer shade on all wings. 

Expands, 1.72-2.20 inches=48-55 mm. 

Habitat—Throughout the United States, from Canada to Florida, 
west to the Rocky Mountains, into Texas and Arizona, at dates rang- 
ing from March to December. 

This is perhaps the most common of our species and the most 
widely distributed. It is also the largest and the principal late 
autumn species. None of the specimens in my hands are spring 
examples except a few from Texas, which may be hibernates, and by 
far the greater number are in September and later. J/inerea is typ- 
ically a spring species and few examples hold on into July. Where 
these two occur together, minerea has usually disappeared before 
funata makes its appearance. The two may resemble each other very 
closely, especially in the female, and I have found them mixed in 
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collections. J/inevea is usually much more strigillate, however, and 
has a rather well-defined small lunate reniform, while /nata has the 
reniform much longer, narrower, and usually indefined superiorly. 
There is not, of course, any really close relation between the two: 
but they do occasionally resemble each other so much as to cause 
trouble. 

The range of variation has been largely indicated in the descrip- 
tion. In general there are two types, those with the median space 
distinctly paler and those with the wings as a whole concolorous. 
This range occurs in both sexes, and it is quite easy to arrange two 
very well marked series with limited material. In the males there are 
also two forms, those that have the terminal area washed with blue, 
forming 2 lunate areas on primaries and one on secondaries, and 
those in which there is only an edging of seales or a blue line beyond 
the s. t. line. Aside from that almost any one feature may vary in 
prominence, so that with fifty examples at hand it may be difficult 
to find two of them exactly alike. 

The spinulation of the median tibize is obvious in both sexes, and 
in a fair proportion of cases there are spines between the two paurs 
of spurs of the posterior tibia. This feature has been already dis- 
cussed sufficiently to bring out the range of variation. In the male 
the sexual tufting of the median femora is distinct and the mass of 
specialized scales is large and conspicuous. 

The male genitalia are grotesquely asymmetrical. The left harpe 
is single, broad at base but rapidly narrowed to a slender flattened 
strip, which becomes roughened, a little enlarged, and irregular at 
tip. The right harpe is double; that is, the base is broad and single, 
but it divides almost at once into a slender upper and lower process, 
of which the upper is first bowed up, then bent down and furnished 
with a little prong not far from tip. The lower process follows the 
reverse course and bends upward, is also forked toward tip, but the 
forks are much longer and they almost engage the fork of the upper 
process. There is considerable variation in the specimens in this 
forking; but in essentials the structure is identical in all the exam- 
ples observed. The corneous penis sheath is very sharply bent and 
really crook-like in outline seen from the side. 

The female is in its way as characteristic as the male and has the 
terminal segment complete, not divided into lobes. At the extreme 
right of the segment is a corneous ring which forms the opening to 
the copulatory pouch, and this is furnished with a single, jointed, 
cercus-like appendage. A reference to the figures will be necessary 
to really understand the structure. 

The synonymy given at the head of this species is probably not 
complete, but it is as complete as I feel certain about it. Under the 
name Junata there are at least two and probably three species from 
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South and Central America, as indicated by the specimens so labeled 
in the Schaus collection. Cramer’s figure (Plate CCCVIT, fig. ¢), 
heretofore cited to /unata, certainly does not represent that species at 
all. Whether putrescens Guerin really belongs here I consider dis- 
tinctly questionable. Guenée seems to consider them the same on 
larval characters, and I am simply following his citation without 
further personal knowledge. 

Walker refers to viridans Guenée, and indicates its possible identity 
with Junata Cramer. Viridans Walker, however, seems to be really 
a form of /unata Drury, and not the species in mind by Guenée. 

Edusa Drury is merely the male of Junata, the sexual differences 
being regarded as of specific rank. It is the form in which. the 
terminal area is filled with blue powderings, making two lunate areas 
on primaries and one on secondaries. 

The form named sawndersii by Doctor Bethune is that in which the 
median area becomes paler, more yellowish, and sometimes contrast- 
ing. Inasmuch as this form occurs in both sexes, limited material 
would easily seem to justify the separation. In the collection of the 
American Entomological Society in Philadelphia there is a specimen 
labeled by Mr. Grote as having been compared with type, and that 
bears out the characters given in the description. The actual type 
is no longer in existence. 

The tnvoluta of Walker represents that form of /wmata in which 
the exterior lines are unusually well marked, and the darker areas are 
along the costal region, really very much like saunders. I marked 
it in my notes in 1892 as being the edusa form with the blue out. 
The possibility of error on my part is not excluded, however, for the 
description applies more nearly to some forms of mnerea which I 
was not in position to discriminate in all cases in 1892. At all events 
the name can not be restored for any existing species even if the 
present reference is erroneous. 

How many, 1f any, of the names applied to West Indian and South 
American forms must be cited here I am in no position to determine 
at present. 

PHHOCYMA SALICIS (Behr). 


1870. Homoptera salicis Benr, Trans. Am. Ent. Soc., ILI, p. 28. 
1870. Homoptera rose Beur, Trans. Am. Ent. Soc., III, p. 28. 

In the essential characters of maculation this is like 7wnata, differ- 
ing from that species in the somewhat smaller size and the less con- 
trasting colors and markings. Line for ‘line the ornamentation is 
the same in the two species, but the California specimens have a 
smoother appearance throughout, the lines are not so well marked 
and what contrasts there are in the color and maculation are very 
much less conspicuous. 

Expands, 1.60-2.00 inches=40-50 mm. 
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Habitat—California: Sonoma County, Los Angeles County, in 
November; San Louis Obispo in February; San Francisco, Behr. 

I have a specimen of sa/icis given me by Doctor Behr himself, and 
I have seen the type of his rosw. My impression is that he described 
the sexes of the one species, but that is not certain; at all events 
there are no two closely related forms on the Pacific coast so far as 
the material in my hands indicates. It is not even absolutely certain 
that we have a species distinct from the eastern /wnata, although that 
I beheve. Superficially, if the Californian examples were mixed 
with a lot of eastern material they might attract attention as being 
less well defined than the ordinary run of examples, but would not 
be suspected of representing a distinct species. Structurally, the 
differences are hardly greater. In thé male the lateral pieces are 
identical in type and the differences in detail are not greater than 
I might consider within specific range. The uncus, however, is quite 
markedly different and is drawn out to a slender point unlike any 
funata that I have seen. In the female the differences are somewhat 
greater and can be best appreciated by a comparison of the figures. 

It may be that when both eastern and western forms have been 
fully compared in all their stages, the question of their specific 
identity can be more easily determined. 


PHHOCYMA EDUSINA (Harvey). 


75. Homoptera edusina Harvey, Bull. Buff. Soc. Nat. Sei., III, p. 14. 
875. Homoptera atritincta Harvey, Bull. Buff. Soc. Nat. Sci., III, p. 14. 
1878. Homoptera atritincta (=female of edusina) Grotr, Bull. U. 8. Geol. 

Surv., IV, p. 185. 
1893. Homoptera atritincta (= edusina) SmirH, Bull, 44, U. S. Nat. Mus., 
p. 370. 


Ground color dull smoky brown. Head concolorous, sometimes 
with a dark median line. Collar darker at base and below tip, leaving 
a paler brown central line, often gray tipped; no distinct black line 
in any specimens. Thorax with alternate darker and paler lines more 
or less distinct, sometimes gray. Abdominal tufting small. Prim- 
aries with all the lines usually well defined. Basal space usually a 
little darker. Basal line brown or blackish, geminate, usually well 
defined. T. a. line geminate, the component lines quite widely sepa- 
rated, the inner less obvious, outer black or blackish, irregular, a little 
outcurved but on the whole inwardly oblique. Just beyond this line 
ts usually a little the palest area in the wing, in the males usually and 
in the females often powdered with gray. Beyond this the median 
space is crossed by three more or less obvious undulated transverse 
lines, of which two are nearly upright, while the outer is curved 
around the outside of the reniform. T. p. line narrow, thread-like, 
black or brown, irregular, broadly and rather squarely exserted over 
cell, just a little indented opposite reniform, oblique rather than in- 


230 PROCEEDINGS OF THE NATIONAL MUSEUM, VOL. XEXV. 


curved from cell to inner margin. Orbicular a black or brown dot, 
sometimes very distinct, sometimes not traceable. Reniform lunate or 
kidney shaped, often defined inwardly by black scales, outwardly 
more or less marked by white scales. S. t. line black, and usually the 
most distinct feature in the wing, making an incurve from each mar- 
gin to an acute outward tooth at middle. The line may be a little 
diffuse inwardly, and the entire s. t. space may be a little darker. 
Terminal area usually a little hghter than the rest of the wing and 
sometimes conspicuously gray powdered: most obviously and usually 
in the male. There is a brown terminal line following the indenta- 
tions of the margin, a little thickened at the indentations, where it is 
outwardly emphasized by white lunules. Secondaries paler than the 
primaries toward base, and disk crossed by three darker, undulated 
lines. Outwardly there is a distinct black line continuing the s. t. ine 
of primaries, and within that there is a less defined, usually brown line 
continuing the t. p. line. Both these lines are a little rivulous and the 
space between them is often darker. Outwardly the outer line is 
edged with pale scales or a pale line, and the terminal area is usually 
continuous with and similar in character to the terminal area of the 
primaries, with a similar outer line. Beneath smoky, sometimes 
varying to reddish or yellowish, more or less powdery, with more or 
less obvious discal spots and variably obvious dusky nes, of which 
there are usually one on primaries and two on secondaries; some- 
times none on either. 

Expands, 1.20-1.60 inches = 30-40 mm. 

Habitat—Texas, February to August. 

In the series before me, Bastrop County, Bennett County, Brazos 
County, Shovel Mountain, San Antonio, and Kerrville are specifically 
represented and in the dates every month between the limits given is 
also represented. In addition I have an example labeled “ N. Y.” 
and another labeled * Ky..” which I consider doubtful but worth 
mentioning. 

The species seems to be common and distinctly variable. As be- 
tween the sexes the males are usually smaller, more contrastingly 
marked, and have a considerable admixture of gray scales in the 
terminal area. In the females the color is on the whole darker and 
more uniform. Typical edusina are all males; typical atritincta are 
all females; yet there are hght and dark forms of both sexes. A 
little series of specimens from San Antonio in the Barnes collection 
are almost as dark as yevapai in both sexes and might, at first blush, 
be easily confused with that species. The easiest superficial charac- 
ter to separate them is in the clearly defined black line on the collar 
cf yavapai; in edusina there may be some black scales at base of col- 
lar, but there is a pale shade above it and it is not a median line. 
Specimens of both forms, labeled by Mr. Grote, are in the U. S. Na- 
tional Museum collection, and there are also specimens from Belfrage, 
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agreeing in collection number with those described by Doctor Harvey, 
so that there can be no question as to the Harvey species. 

The spinulation of the middle tibiz in both sexes is secant; but the 
spinules are long and are as a rule readily made out through the vesti- 
ture. The femoral tufting in the male is distinct and the mass of 
specialized scales is large and conspicuous. 

The genital structure of the male is grotesquely asymmetrical. The 
left side has, beside the broader lateral piece, an accessory structure 
which is long, slender, and extends beyond the tip of the broader por- 
tion. The uncus is unusually long and is transversely compressed or 
flattened into a blade, utterly unlike the usual forms. 

In the female the upper surface of the segment is not modified, but 
on the under surface it is curiously broken up into small chitinous 
plates, surrounding the large opening to the copulatory pouch, which 
is on the lower part of the segment. There is no appearance of a 
division into distinct lobes or plates. 


PHHOCYMA UNDULARIS (Drury). 


1770. Noctua undularis Drury, Ilustr., I, pl. rx, fig. 4. 

1816. Anthracia undularis HtUener, Verzeichniss, p. 275. 

1852. Ypsia undularis GUENEE, Spec. Gen., Noct., III, p. 18. 

1857. Ypsia undularis WALKER, C. B. Mus., Het., XIII, p. 1074. 

1864. Homoptera nigricans BetHung, Proc. Ent. Soc. Phil., IV, p. 214. 

1865. Homoptera nigricans BerHuNe, Canadian Journal, X, p. 252. 

1877. Homoptera umbripennis Grote, Can, Ent., VIII, p. 109. 

1893. Homoptera umbripennis (var. of undularis) Smirnu, Bull. No. 44, 
U. S. Nat. Mus., p. 373. 

Ground color ranging from very dark smoky brown to sooty black, 
often somewhat shining. Head and thorax without obvious mark- 
ings; dorsal tuftings of abdomen small. Primaries very uniform in 
color. Basal line geminate, dead black or velvety black so as to be 
visible on the dark ground. T. a. line geminate, the outer portion 
of line usually velvety black, the inner less obvious; as a whole rather 
evenly oblique from costa to inner margin. The median area is 
crossed by three broad, somewhat diffuse dead black lines. Orbicular 
sometimes marked as an intense black spot. Reniform narrow, 
oblique, laterally defined by intense black scales. T. p. line black, 
sometimes geminate, the lines very slender, outcurved over the cell, 
a little drawn in opposite reniform and then almost evenly oblique 
to inner margin, not much beyond its middle. 5S. t. line better marked, 
broader, more intensely black, interrupted by a white or pale spot 
opposite cell, moderately outcurved just below this spot, else very 
even in course. A darker terminal line, sometimes emphasized by 
venular white dots. Secondaries basally a little more brown in most 
specimens, the disk crossed by three, somewhat diffuse, slightly undu- 
lating lines. A conspicuous intensely black line continues the s. t. 
line of primaries across the secondaries to the anal angle. Beneath, 
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somewhat rusty smoky brown, with darker discal spots and a variable 
number of transverse shade lines. 

Expands, 1.52-1.88 inches=38-47 mm. 

Habitat— Canada to Florida, west to Colorado. 

In the large series of specimens before me, only the range from 
Canada to the District of Columbia is represented; dates ranging 
from May to early July. 

There is no appreciable difference between the sexes and very little 
variation of any kind in the typical form. The very dark blackish 
brown base varies a little so that the dead black undulating shade 
lines may be more or less obvious, and in the same way the velvety 
black transverse lines are variably relieved. The most conspicuous 
feature of the primaries is the white blotch interrupting the s. t. line 
between veins 5 and 6; it may be reduced to only a few white scales, 
or it may be a conspicuous spot; but it is always present and is abso- 
lutely characteristic. 

The variety wmbripennis has the area below the cell from t. a. to 
s. t. lines of a rich brown shade, and along the course of the t. p. a 
powdering or even a broad shade of lilac gray scales that is very 
conspicuous. The white spot in the s. t. line is wanting in all exam- 
ples. The secondaries have the basal area brown like the median 
area of primaries, and the lilac shading over the outer lines is con- 
tinuous with that of the primaries. There is never any question as to 
which is wndularis and which is wmbripennis, and I was strongly 
inchned, at first, to consider them specifically distinct. But there is 
absolutely no material difference in genital structure so far as I can 
make out, and this type of variation is quite usual in the genus, 
although not equally well marked in any other species. 

The spinulation of the middle tibia is scant and inconspicuous; 
in the male almost invisible in the heavy vestiture. The middle 
femora of the male are conspicuously tufted and hold a very large 
mass of specialized scales. 

The male genitalia are very nearly symmetrical so far as the 
harpes are concerned, both sides being long, very much curved, 
drawn to a point, but with a little, spatulate enlargement before the 
tip. The supra-anal plate is unusually narrow, and the penis sheath 
is unusually bent and angled. 

In the female the depressions of the upper side of anal segment 
are well defined; on the under side the lobes are well marked and 
approximately equal. The opening to the copulatory pouch is at 
the inner upper angle of the right lobe and comes from the inner side 
rather than from the top. 

The species is usually a common one where it occurs. It should 
be added that the reference of Homoptera nigricans Bethune to the 
syhonymy is made on the basis of Doctor Bethune’s own statements 
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in letters to Doctor Dyar and myself, and the description, which is 
very good indeed, would leave no doubt in any case. The type is no 
longer in existence. 


PHHOCYMA AERUGINOSA (Guenée). 


1852. Ypsia ewruginosa GUENEE, Spec. Gen., Noct., III, p. 17, pl. xvi, fig. 7. 
1857. Ypsia eruginosa WALKER, C. B. Mus., Het., XIII, p. 1074. 

1857. Homoptera plenipennis WALKER, C. B. Mus., Het., XIII, p. 1055. 

1865. Vpsia eruginosa Beruunr, Canadian Journal, X, p. 259. 

1S7 


8. Ypsia eruginosa Grote, Bull. U. S. Geol. Sury., IV, p. 185. 
1883. Ypsia wruginosa (= undularis) Grorr, Papilio, III, p. 73. 

3. Ypsia wruginosa var. undularis Smiru, Bull 44, U. S. Nat. Mus., 
De oles 
1893. Homoptera plenipennis (=e@ruginosa) Smire, Bull. 44, U. S. Nat. 


ono 


Mus., p. 373. 


Ground color very deep brown to almost black. Collar with a 
velvety black median line, tipped with blue green scales. Thorax 
with three more or less obvious transverse lines that may be either 
obscured or emphasized by green scales. Dorsal tufts of abdomen 
tipped with green. Primaries more or less powdered with green 
scales having usually the tint of verdigris, but sometimes more blue. 
These scales, while they may be distributed throughout the wing, are 
usually massed so as to form a diffuse shade beyond the t. a. line, a 
conspicuous shading in and over the reniform, and venular marks in 
the terminal space. The t. a. line is black, even, single, inwardly 
oblique, with a shght and even outcurve in its course. Orbicular a 
black dot, usually visible in the green shade band. Median shade 
lines usually obscure. Reniform large, broad, defined only at the 
sides by black scales or lunate marks. T. p. line slender, black, single, 
outwardly bent over the cell, deeply but obtusely indented opposite 
the reniform, rather evenly oblique below vein 4. 8. t. line black, 
inwardly diffuse, tending to become broken on the veins, more or less 
completely interrupted from veins 5 to 7; in course it forms a little 
inward angle on vein 4 and is then a little inwardly arquate on its 
way tothe margins. There is a series of green terminal dots on the 
veins. Secondaries usually a little more brown to the black line 
which is continuous with the s. t. of primaries, the disc crossed by 
three more or less obvious undulating darker lines and powdered with 
green; most obviously so at extreme base. Beyond this outer black 
line, which tends to be inwardly diffuse, there is an edging of green 
scales, and there is more or less green in the terminal area, tending 
a little to mass at the anal angle. A series of green venular points 
at base of fringes. Beneath rusty brown, powdery, a series of con- 
spicuous whitish terminal dots on veins, and these white dots pre- 
ceded by black points. Both wings with a dusky lunule and crossed 
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by a variable number of undulating transverse lines or shades; 
usually more numerous on the secondaries. 

Expands, 1.48-1.80 inches = 37-45 mm. 

Habitat.—Canada to Southern Florida, west to the Mississippi and 
probably to the Rocky Mountains. 

In the series before me all the specimens from the northern range 
are in May. Ina little series from Tryon, North Carolina, from the 
Fiske collection (U.S. National Museum), dates are April 30, May 
6, July 7, and August 9. 

The range of variation is chiefly in the amount of green powdering; 
but there is also some difference in the ground, and occasionally there 
will be an example that bears almost the same relation to the type 
form that wmbripennis does to undularis; but the distinction does 
not become so marked at any time and there is never any hesitation 
as to where such a specimen belongs. 

The species has been referred as a variety of wndularis; but it is 
distinct throughout from that species, when close comparison 1s made. 
The green powdering which is present in every example of wruginosa 
and never present in any wndularis is sufficient for all ordinary pur- 
poses. In addition, the shape of the reniform is altogether different, 
the course of the s. t. line is characteristic in each species, and, finally, 
the genitalic structure is decidedly unlike in both sexes. The spinula- 
tion of the middle tibia is scant in both sexes and not easily found. 
The sexual tufting on the middle femora of the male is conspicuous 
and the mass of specialized scales is large. 

The male genitalia are markedly asymmetrical, the left harpe 
formed into a much longer, narrow, curved process than the right, 
which, broad for the greater portion of its course, is abruptly nar- 
rowed to a slender bent process. 

The female genitalic structure is equally characteristic. Above, the 
depressions on the last segment are rather conspicuously marked with 
rusty yellow scales; beneath, the lobes are markedly dissimilar in 
size, the right much the smaller, almost oval, and having the opening 
to the copulatory pouch at almost the middle of the upper margin. 

The species seems to be less abundant than its near ally, 


PHAOCYMA INSUDA, new species. 


Ground color dull leather brown, with smoky shadings, the female 
much darker than the male. Front of the head white or yellowish, 
limited above by a transverse black bar, which in turn is surmounted 
by a white line limiting the concolorous vertex. Collar with a dusky 
transverse line more or less obviously shaded by a paler tint on one 
or both sides. Thorax crossed by two darker lines, more or less obvi- 
ously margined posteriorly by paler scales. Basal space to the t. a. 
line crossed by narrow brown and grayish lines, which are more obvi- 
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ous and brighter in the male. T. a. line black, a little curved, irreg- 
ular on the cell, as a whole inwardly oblique. In the male this lne is 
followed by a belt of bluish scales which are quite conspicuous; in 
the female there is a similar band, but the scales are more scattering, 
of a duller tint, and over a much darker ground, so that they are not 
relieved. A punctiform black orbicular may or may not be included 
in this band. Two undulating dusky lines cross before the middle 
and aid in darkening that area; a third and sometimes a fourth are 
more obscure and cross beyond the middle, which is the palest por- 
tion of the wing. The reniform is narrow, upright, a little darker, 
anteriorly marked by black and posteriorly by white scales; both of 
these distinctions more obvious in the female. T. p. line black, slen- 
der, continuous, outwardly edged by yellow scales in some females, 
irregular, in general outwardly oblique from costa to near middle, 
then with a rounded angle bent inwardly and oblique to the inner 
margin. SS. t. line broader, more diffuse, tending to become broken 
on the veins by bluish dots, parallel to but well removed from t. p. 
line to vein 7, where it diverges and runs outwardly oblique to the 
costa. The space between these lines is darker than the median 
space, and the s. t. line is followed by a broad band which in the 
male is as dark and in the female much darker than the included 
shade. Beyond this band is a paler brown shade which in the male is 
blue powdered, and in the female is strigillate with darker brown. 
Outwardly there is a darker brown marginal shade, broken by pale 
lunules at the incisions. The fringes have a yellowish line at base 
and are strigillate with brown. Secondaries pale brown to the mid- 
dle, then with two or three more or less obvious, somewhat diffuse 
transverse lines before the double, black, extra-median line, the inner 
portion of which is narrow, thread-like, even; the outer edged with 
yellow scales, and forming a small = near the upper part of its 
course. Beyond this is a much darker band in the female, and in the 
male a blue powdering. The terminal area and fringes are as in the 
primaries. Beneath brown, powdery, all wings with a discal spot and 
an extra-median brown line, secondaries sometimes with two lines 
within and one or two beyond this line. <A series of whitish dots at 
the incisions on both wings. 

Expands, 1.25-1.92 inches=31-48 mm. 

Habitat—Southern Arizona: Yavapai County, August 11-25 
(Hutson) ; Santa Rita Mountains, 5-8,000 feet, July (Snow) ; Chiri- 
cahua Mountains (Barnes) ; Prescott, July, August (Buchholz). 

Type.—Rutgers College Collection: cotypes U.S.N.M., Type No. 
12023; also collection O. Buchholz. 

The color contrast between the sexes is very strongly marked in this 
species and yet there is less difference in the actual amount of blue 
powdering than occurs in some other species. In the female the blue 
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powderings are simply a little more scattered and are absorbed in the 
dark ground instead of contrasting with it. In both sexes there is 
considerable variation in tint, and some females are almost uniformly 
deep chocolate brown, with darker transverse lines edged with gray 
atoms. In all such cases the white outer edging of the reniform 
stands out strongly. There is no other species in our fauna that can 
be confused with this. 

A fine series of 25 males and 23 females collected by Mr. Otto 
Buchholz gives the greatest range of size and also the longest period 
of flight, from early July to the middle of August. 

The spinulation of the middle tibiz is very distinct, the spines 
being large and stout, though few in number, and easily discernible 
among the vestiture. In the male the mass of specialized scales cov- * 
ered by the femoral fringing forms a great wad that is very conspicu- 
ous when the middle leg is slightly moved, yet may be so closely 
appressed to the thorax as to be readily overlooked. 

The abdominal tuftings are much reduced in this species, and in 
flown specimens they are likely to be totally absent. The genitalia of 
the male are decidedly asymmetrical, the harpes slender, irregular, 
and extremely unlike. The uncus is very long, slender, and has a 
sharply curved very pointed hook at tip. 

In the female there is no apparent modification of the terminal seg- 
ments on the upper side. On the underside the lobing is incomplete; 
the plate on the right is fully developed and takes up more than half 
the segment; the lobe on the left is very much smaller, and while it is 
fully chitinized along its inner margin, it is not well differentiated 
outwardly, and seems to merge into the texture of the segment. The 
opening to the copulatory pouch is at the upper inner margin of the 
right lobe, but forms no distinct tubular structure. It forms rather 
a space between the two lobes at that point and all from the lateral 
margin. There is nothing quite lke this in any other of our species, 
and it seems in a way intermediate between the fully lobed types and 
such forms as /wnata, in which there is no true lobing at all. 


PHAOCYMA NORDA, new species. 


1904. Homoptera calycanthata Dyar, Proc. U. S. Nat. Mus., X XVII, p. 879, 
larva on birch. = 


Ground color a rich deep brown, more yellowish in the female than 
in the male, but varying in depth in both sexes. Head concolorous or 
with a gray frontal spot. Collar with a median black line, with or 
without an edging of bluish scales. Thorax with a more or less ob- 
vious transverse gray line across the dise and patagia behind the mid- 
dle; posterior tuft well marked, sometimes a little gray-tipped. 
Abdominal tufts well defined in good specimens, but consisting of 
long upright scales which are easily disturbed and lost, so that the 
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majority of examples have no tufts at all; some of the scales gray 
tipped. In the males, primaries to the t. a. line darker brown, crossed 
by indistinct wavy lines; the t. a. inwardly oblique, only a little 
curved, quite sharply defined by a line of bright blue seales which 
usually extend outwardly so as to form.a powdery blue fascia merg- 
ing gradually into the ground color. The small punctiform black 
orbicular is usually included in‘this fascia. The reniform is lunate, 
elongate, nearly upright, dusky and without definite outlines. T. p. 
and s. t. lines run close together when both are present, but either of 
them may be wanting and rarely are both of them equally defined; 
usually one of them is black and very distinct from the inner mar- 
gin, parallel with the outer margin to the middle of the wing. At 
that point they form a rounded angle and the t. p. proceeds a little 
irregularly, but on the whole obliquely to the costa a little beyond 
outer third, while the s. t. curves in and then out, so as to reach the 
costa a little before the apex. Usually it is the s. t. line that is black 
and most obvious toward the costal area, and usually also the costal 
area between these two lines is as dark as the base and darker than 
the rest of the wing. Beyond the s. t. line is a powdering of bright 
blue scales which may extend almost to the margin, interrupted at 
the middle by a brown shading so as to give the characteristic ap- 
pearance of two lunate blue areas. At the apex is a conspicuous 
blackish blotch. There is a brown terminal line, parallel with the 
small indentations of the outer margin, and the fringes have a brown 
interline. Through the terminal area there are fine transverse brown 
strige that vary in number and intensity in the specimens.  Sec- 
ondaries brown, with inconspicuous darker transverse lines to the 
geminate extra-median line, of which the outer element is usually 
black, conspicuous, and extends rather evenly from the anal angle 
to costal margin, forming a small = near the upper end of its course. 
Beyond this line there is a powdering of bright blue scales, which 
usually fills most of the terminal area, which otherwise is more con- 
spicuously strigillate with brown. There is a pale line at the base of 
the brown fringes. 

In the female there are no blue powderings, and the maculation is 
on the whole much more obscurely marked. The t. a. line is rarely 
marked, and the dusky basal shade extends to or even beyond the 





middle of the wing and along the costa so as to include the reniform. 
The costal area between t. p. and s. t. lines is well marked and often 
a little purplish, and a broad shading of a similar tint is beyond the 
s. t. line from inner margin to the middle of the wing. On the sec- 
ondaries a similar shade is beyond the extra median line, and this 
is sometimes traversed by lines of gray scales. 

Beneath, the sexes are practically alike; smoky brown, with more 
or less obvious but generally vague transverse lines, and on all wings 
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an obvious discal spot. There is a small black dot, followed by a 
larger white one at each indentation of the outer margin. 

Expands, 1.40-1.80 inches = 35-45 mm. 

Habitat.—Kaslo, British Columbia, in May and June; Rossland, 
British Columbia, in early June; Arrowhead Lake, British Colum- 
bia, in May; Cartwright, Manitoba, in June. 

Type—Rutgers College Collection: cotypes U.S.N.M., Type No. 
12024; also Cockle and Barnes collections. 

In the fine series of examples before me, 20 males and 18 females, 
comprising material from Mr. Cockle, from Doctor Barnes, from the 
U. S. National Museum, and from my own collection, this species 
stands out from all its alhes in the rich, dark coloring, especially of 
the male, in which the blue powdering is more brillant than in that 
of any other species. As to the range of variation, that is, in general, 
similar to that of minerea. In the male the blue scales may be re- 
duced to marginal lines or they may form diffuse shadings; the 
median space may be entirely concolorous, or it may be in whole or 
part paler, more yellowish than the rest of the wing. In the female 
the forewings may be almost uniform, or there may be a broad paler 
shading that takes the outer half of the median space and extends to 
the outer margin above the middle. 

This is the species referred to by Dr. Harrison G. Dyar as caly- 
canthata,* and the description of the early stages there given applies 
here and not to Abbot and Smith’s species. 

This is a close ally of ménerea, and in fact is ménerea intensified 
and more brillant. It may prove to be a geographical race when 
the larve of both forms have been compared; but the fact that, with 
so large a series of minerea covering so wide a range of territory, 
there are none that in the male match the brillant contrasts of 
norda, has induced me to keep this form distinct. 

The sexual characters are on the whole very much like those of 
minerea; in fact, the small differences in detail that do appear I 
would consider within the range of specific variation in both sexes. 
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PHAZEOCYMA MINEREA (Guenée). 


1852. Homoptera minerea GUENEE, Spec. Gen., Noct., ITI, p. 15, pl. xvii, fig. 6. 

1857. Homoptera minerea WALKER, C. B. Mus., Het., XIII, p. 1054. 

1857. Homoptera obliqua WALKER, C. B. Mus., Het., XIII, p. 1054. 

1865. Homoptera minerca BreTHUNE, Canadian Journal, X, p. 254. 

1865. Homoptera albofasciata BeTHuNE, Canadian Journal, X, p. 256. 

1865. Homoptera minerea=obliqua WALKER, not GUENEE, GRoTE and Rops- 
INSON, Trans. Am. Ent. Soe., II, p. 79. 


Varies in color from tawny yellow to chocolate brown, marked and 
shaded with darker brown or black. Head concolorous. Collar with 


@Pproc. U. S. Nat. Mus., XX VII, 1904, p. 879. 
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a median black line and usually a slightly darker shade below tip. 
Thorax with three dusky brown transverse lines, the one behind the 
middle often edged with blue-gray scales. Primaries with usually 
a more or less mottled appearance; basal area darker as a rule and 
the triangular costal area between t. p. and s. t., lines usually as dark 
or darker than any other portion of the wing. Basal line usually 
traceable, sometimes evident, geminate, in the male often picked 
out by bluish white scales. T. a. line best emphasized by the differ- 
ence in shade between basal and median space: rarely geminate, the 
lines black edged, interval brown; often a pale line separates off a 
narrow band from the rest of the basal space; in course inwardly 
oblique, only a little irregular or outcurved. In the male there is 
usually a pale blue edging beyond the line which may expand into a 
rather broad fascia. Median space usually a little paler than the 
rest of the wing, but it may be concolorous in either sex. As a rule 
there are three transverse undulating dusky lines which tend to 
darken the space a httle at or before the middle, leaving the outer 
portion paler; quite usually also there is a darker brown shade over 
the costal area. 'T. p. line geminate, very fine, rarely black and then 
tending to Jose the outer portion; in course outwardly oblique to the 
interspace between veins 6 and 7, there acutely bent, making a deep 
incurve followed by an equal outcurve and then oblique, evenly 
sinuate to the inner margin. S. t. line inwardly oblique from costa 
to vein 5, then outcurved and parallel with the t. p. line for the bal- 
ance of its course. From the costa to vein 7 it is edged with black 
inwardly, and the space to the t. p. line is dark brown or even black- 
ish; to vein 4 the line is interrupted or feebly marked on the pale 
ground, and below that point*to the inner margin it is often black 
and conspicuous. Over or beyond this line, especially in the female, 
a dusky or blackish shade may extend from inner margin upward 
to the angle of the line and then outward on or below vein 4 to the 
outer margin, interrupting the terminal space and forming a break 
for the pale median shade to extend outward to the margin. In the 
male this shade may be powdered with bluish white, or there may 
be a lilac blue line, or the entire terminal area may be bluish, inter- 
rupted always by the dark shading on or below vein 4. There is a 
dusky terminal line which may be broken and partly lunulate and is 
sometimes preceded by brown or bluish dots. The fringes are inter- 
lined with pale at base and darker at middle. Orbicular a black or 
brown dot which is often wanting. Reniform rather small, lunate, 
dusky, without defining lines as a rule. Secondaries usually a little 
paler basally, the disk crossed by a series of lighter and darker trans- 
verse, somewhat undulated shade lines. A distinet, slightly incurved 
and sheghtly irregular black line, outwardly pale edged, continues 
the s. t. of primaries. The terminal space in the male is usually more 
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or less blue shaded or powdered; in the female it may be merely 
strigillate or there may be a dusky band similar to that beyond s. t. 
line on primaries. Beneath powdery, with linear discal spots on all 
wings; primaries with median and an extra median transverse shade 
lines, secondaries crossed by several undulating lines. 

Expands, 1.60-1.88 inches = 40-47 mm. 

Habitat—Canada to Florida along the Atlantic coast; west to the 
Rocky Mountains; Arizona. 

Dates in the more northern part of its range are May, June, and 
July, the latter usually worn females; from the Southern States 
there are specimens in August. 

A series of over one hundred examples, representing the entire 
range of distribution, is before me and gives an excellent chance to 
determine the extent of variation. This is aided by a series of 27 
specimens from one locality in the Catskill Mountains, taken by Mr. 
R. F. Pearsall, which shows that the entire geographical range may 
be matched within the limits of a single locality. 

At first sight it seems almost hopeless to attempt to describe these 
variations; but if we separate the sexes, we find that they group into 
types. Taking first the males, we have those in which the terminal 
space is divided into two lunate bluish areas, and these usually have 
the anterior portion of the median space also blue powdered. ‘Then 
come the less contrasting forms in which the blue is reduced to an 
edging, or it may be an almost continuous line, as in the example 
that formed the type of Doctor Bethune’s a/bofasciata. With either 
of these forms there may occur examples that have the median space 
much paler than the rest of the wing. In the female the range is 
somewhat less because the blue is eliminated. We have forms that 
are almost evenly blackish except for a light sub-apical shading, and 
forms that have the median space contrastingly paler, and every- 
thing in between. Throughout it all, however, the species remains 
characteristic and specimens from New York and from Arizona are 
placed with equal readiness. 

The spinulation of the middle tibia is distinct, though not con- 
spicuous, and sometimes there is a spinule or two between the spurs 
of the posterior pair. ‘The tufting on the middle femora of the male 
is obvious and the mass of specialized scales is large and conspicuous. 

The genitaha of the male are moderately asymmetrical, the left 
harpe much broader at base and narrowing abruptly into an elongate 
flattened process; the right much more elongate, narrower through- 
out. I have examined specimens of the most divergent appearance 
superficially, and from the extremes in geographical range, without 
discovering any material departure in form. 

In the female the depressions on the upper surface are usually 
well marked and the terminal segments are usually more or less 
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marked with ocherous. Beneath, the lobes are approximately equal, 
the opening of the copulatory pouch at the upper inner angle, taking 
in the angle itself and not any material portion of either upper or 
inner margin. 

PHOCYMA LUNIFERA Hiibner. 


1818. Pheocyma lunifera HUBNER, Zutreege, p. 19, figs. 97, 98. 
1818. Phaocyma lunifera Htsner, Verzeichniss, p. 275. 

1857. Pheocyma lunifera WALKER, C. B. Mus., Het., XIII, p. 1045. 

1865. Phaocyina lunifera BETHUNE, Canadian Journal, X, p. 249. 

1875. Homoptera penna Morrison, Proc. Bost. Soc. N. H., XVIII, p. 241. 
1878. Phoocyma penna Grote, Bull. U. S. Geol. Surv., LV, p. 185. 

1893. Homoptera penna SmitrnH, Bull. 44, U. S. Nat. Mus., p. 371. 


Ground color a dirty luteous gray or brown, more or less tinted 
with red brown. Head with a brown or black frontal line. Collar 
with a more or less obvious black or brown medial line. Thorax 
with obscure transverse hght and dark alternating shades. Abdomen 
gray to luteous, the dorsal tuftings small. Primaries with the trans- 
verse markings usually distinct and the s. t. line, at least, black and 
contrasting. Basal space usually darker and sometimes contrastingly 
so. Basal line marked in some specimens; usually as a dark shade 
between pale marginal lines. T. a. line always obvious, geminate, 
brown, the intervening space tending to darken so as to form a band, 
and in such case often preceded by a paler line. Median space 
usually paler at the t. a. line than elsewhere, and darkening from the 
middle outward; but it may be absolutely concolorous, may have a 
pair of nearly upright diffuse median lines, or may be simply washed 
with darker outwardly. Orbicular a black or brown dot, distinct in 
most of the specimens. Reniform of moderate size, !unate, uniformly 
dusky or blackish, edged with yellowish scales. T. p. line slender, 
threadlike, usually black, tending to become lost inferiorly, out- 
wardly bent over cell, roundedly indented opposite reniform, thence 
from vein 4 inwardly oblique and sinuate to the margin. S. t. line 
black, usually complete, sometimes broken opposite the reniform and 
occasionally obscure toward costa. It is irregular and a little dentic- 
ulate in the upper part of its course, forming an incurve from costa 
to vein 4, where it is outwardly dentate and carried to vein 3, where 
it reaches the greatest outward bend, thence more evenly to the inner 
margin. The s. t. space is more or less completely dark-filled; some- 
times entirely, so as to form a distinct band, sometimes only at costa 
to form a dark triangular blotch, and sometimes the dark shading 
extends inward into the median space. Usually the lower half of the 
line is broader and more conspicuously contrasting. The terminal 
area may be concolorous, which is the rule in the females; it may be 
more or less powdered with bluish gray, forming an obscure band, 
and that is more common in the males; there may be a dusky shading 
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beyond the lower half of s. t. line extending to the outer margin from 
the outward indentation of the s. t. line, and that is not common in 
either sex. There is usually a dusky apical shade and a yellowish 
line at base of fringes. Secondaries a little paler at base than 
primaries, disc crossed by two or three dusky shade bands that some- 
times form an obscure fascia. An extra-median double line, the 
inner slender and often brown, the outer conspicuous, black, inwardly 
diffuse. The lines diverge toward the costa and the space between 
them tends to become and sometimes is completely dark filled. The 
terminal space may be concolorous, may have a bluish gray band 
through its middle or a leaden gray shading. Beneath dull yellowish, 
more or less powdery, ranging from almost immaculate to forms with 
a discal lunule, a median dusky line and at. p. and s. t. line on all 
wings. 

Expands, 1.40-1.64 inches = 35-41 mm. 

Habitat.—Massachusetts to Texas, west through the Central States 
and probably to the Rocky Mountains. 

This is one of the several different forms that has been in collec- 
tions as calycanthata. It is sometimes named penna Morrison, cor- 
rectly enough, and occasionally galbanata Morrison, which is not so 
far out of the way. Asa matter of fact I believe this to be the form 
that Hiibner had before him and that served as the original of his 
figure in the Zutrege. Careful comparison shows that no other 
species answers all the requirements of the figures and that this species 
does do so in all save a few minor details that are within range of 
artistic error. Those very points which Mr. Morrison emphasizes in 
his description of penna, notably the dark filling of s. t. space, are 
well brought out by the figure, and so is the dusky basal area. I have 
never seen any specimen with quite so well marked a yellow ring 
around the reniform, but examples with a yellow edging are not in- 
frequent. The irregular s. t. line with the little dents on veins 3 and 
4 is qiute characteristic, and the secondaries I can match perfectly in 
the series before me. 

The species figured under this name by Guenée is cingulifera 
Walker, the mistake occurring through too great a reliance on the 
dark basal area and pale reniform. (Guenée seems not to have had 
anything like the real species before him. 

As to the range of variation, that is considerable in both sexes, and 
puzzling when it comes to making a separation from lineosa Walker. 
In the typical form the basal and s. t. spaces are dark and there is 
an upright median shade which fades outwardly. In such cases there 
is usually a paler terminal area, and, in the male, more or less blue 
powdering, so that there may be a resemblance to ménerea or yet 
more to the colorado or rubi type. In rare cases there is a heavy in- 
ward darkening from the s. t. space on both wings, leaving a pale 
band beyond the t. a. line, which gives those examples a very unusual 
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appearance. The median space may be entirely uniform, and in that 
ease there is often a dark shade band beyond the lower half of the 
s. t. line from the angle of which a dark shade may extend to outer 
margin. When this is accompanied by a dark apical blotch we have 
two large pale terminal lunate areas as is characteristic in lunata 
and minerea. 'The extreme in the other direction comes when the 
wings are very uniform, without contrasts, and only the t. p. and 
s. t. lines stand out in whole or part, black and contrasting. 

Just where to draw the line between this form and /ineosa becomes 
puzzling and a matter of nice judgment, particularly when the spe- 
cies occur together at the same time and are taken under. absolutely 
identical conditions. I can find no tangible structural difference of 
any kind between them and I have arranged them to show a full line 
of intergrades from one to the other; yet the line is unsatisfactory 
and the arrangement into two series is on the whole most satisfactory. 
I believe there are two species. I admit my inability to separate 
them by any positive characters. Lunifera is on the whole a smoother 
species, less strigate, less obviously crossed by undulating darker 
shades, and with more definite ornamentation throughout. 

The middle tibiz are set with a moderate number of rather long 
spinules, easily seen, and the middle femora of the male have the 
mass of specialized scales very large and the tufting conspicuous. 

The male genitalia are distinctly asymmetrical, both harpes very 
much curved and forked at tip, but in a totally different way, as 
appears by a reference to the figures. The uncus is very long and 
slender and is a little sinuate toward the tip, which is acute and a 
little hooked. 

The females have the impressions of the upper surface of penulti- 
mate segment well marked and the tufts a little discolored. On the 
under side the segment is distinctly lobed, the lobes not markedly 
different, yet sufficiently so to be characteristic. The opening to the 
copulatory pouch is from the upper inner angle and comes from the 
angle itself rather than from either upper or lateral margin. 


PHAOCYMA LINEOSA (Walker). 


1857. Homoptera lineosa WALKER, C. B. Mus., Het., XIII, p. 1056. 

1865. Homoptera lineosad BETHUNE, Canadian Journal, X, p. 259. 

1875. Homoptera galbanata Morrison, Proc. Acad. Nat. Sci. Philadelphia, 
1875, p. 485. ; 

1878. Pheocyma lunifera = Grorge, Bull. U. S. Geol. Sury., IV, p. 185. 

1880. Pheocyma lunifera = Grote, Can. Ent., XII, p. 87. , 

1893. Homoptera lineosa (=lunifera Grotr, not HUpNer) Smiry, Bull. 44, 
U. S. Nat. Mus., p. 368. 


Ground color a rather uniform pale or creamy gray, tending to 
reddish brown, Head with a variably evident frontal line, collar 
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with a blackish transverse line at middle. Thorax with obscure paler 
and dusky transverse lines, which are rarely well marked and often 
obsolete. Abdomen of the palest ground color, the dorsal tuftings 
small. Primaries having a powdery or dusty appearance, more or 
less strigate and with rivulous dusky lines that obscure all the macu- 
lation and undoubtedly suggested the name /éncosa. None of the 
lines distinct or black and none of the markings contrasting. Basal 
area quite usually a little darker than the median space; the basal 
line geminate, brown, diffuse; t. a. line geminate, brown, sometimes 
preceded by a paler line or outwardly edged with darker followed by 
gray scales. The median space is usually a little paler basally; at 
middle and beyond crossed by two or three dusky shade lines. T. p. 
line very slender, brown or black not contrasting, outwardly bent 
over reniform, angularly and usually well indented opposite reni- 
form, oblique and sinuate from vein 3 to inner margin. 8S. t. line 
brown, a little diffuse, incurved from costa to the interspace between 
veins 3 and 4, there with a rather well marked outward tooth, below 
that inwardly oblique and a little sinuate rather than incurved. 
Beyond this there may be a more or less defined yellow shade line, 
a dusky band beyond lower half, a dusky outward shade from angle 
of line to outer margin, or there may be only an obscure strigillation, 
Very often there is a slight apical shade and in the male there is 
usually more or less bluish gray in the form of shading or powder- 
ing. There may or may not be a brown terminal line, with the 
incisions pale marked and the veins dark tipped. There is usually a 
dull brown, punctiform orbicular, and the reniform is dark, lunate, 
more or less edged with yellowish. The secondaries are paler at 
extreme base, the dise crossed by a series of alternate paler and 
darker undulating lines, of which either series may be the more 
prominent. The exterior line is best marked, narrow, black, or edged 
with black scales, not conspicuous, outwardly followed by a yellow 
or whitish line. The terminal area is usually more or less blue or 
violet-gray powdered, tending to form a band in the male, some- 
times changed to a leaden gray band. Terminal line as in primaries. 
Beneath yellowish brown, powdery, primaries with a large, second- 
aries with a small, discal spot, both wings with an irregular extra- 
median line. 

Expands, 1.82-1.60 inches=33-40 mm. 

Habitat.—Canada to Texas, west to Colorado; Kansas, New Mex- 
ico, Winnipeg, Manitoba. Dates range from the end of May to 
August. 

I have a long series of specimens from the various collections, rep- 
resenting the entire range above given, and some very good local 
collections, notably one of 24 males and 28 females from Dr. O. S. 
Westcott, collected near Chicago in May and June. In this series 
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were 8 males and 15 females that were ‘separated ‘out as representing 
the true /unifera and which gave opportunity to study local variation, 

In ground color the variation is from very light creamy gray to 
a rusty brownish gray; the latter more general in the specimens from 
the southwest (Texas), which are also notably larger. Galbanata 
Morrison is based on one of the neatly marked gray forms. 

The difference between the sexes is not uniformly marked and it 
is not always possible to separate them from the wing characters 
alone; nevertheless, as a rule, there is more gray powdering in the 
terminal space in the males than there is in the females, and in size 
the female usually exceeds the male. 

Typical specimens have no sharply defined lines or marks and the 
wings seem to be crossed by a mass of slightly undulating dusky 
lines. From that point variation runs to forms which it is not easy 
to differentiate from some forms of lunifera. 

In structure of legs and in the male and female genitalic characters 
I can find no substantial differences; in fact, the northern gray and 
southern red forms actually show more divergencies than do the 
typical /ineosa and lunifera. Yet for reasons already given I have 
preferred to hold the species distinct. 


PHAZOCYMA UNILINEATA (Grote). 


1876. Homoptera unilineata Grorm, Can. Ent., VIII, p. 108. 
1883. Homoptera unilineata Grorr, Can. Ent., XV, p. ee 
1908. Homoptera unilineata Ho_tLtANp, Moth Book, p. 278, pl. xxxvu, fig. 14. 
Ground color rusty yellow or leather brown, more or less washed 
with gray. Head usually deeper brown. Collar sometimes steel gray 
just below tip. Thorax with three vaguely marked transverse dull 
gray bands which are often obsolete. The posterior tufting 1s unus- 
ually thick and the patagia are divergent and alate in well preserved 
specimens. Dorsal tufts of abdomen very small, and in flown exam- 
ples are more often altogether absent. Primaries rusty in appearance, 
more or less strigillate or powdered with dark brown or even blackish 
scales; sometimes arranged so as to form a series of vague discal 
transverse lines. Basal space usually a little darker, a narrow pale 
line separating off an outer band which serves as the t. a. line and 
may be itself outwardly edged with paler scales. Orbicular a small 
black dot, visible in most specimens. Reniform narrow, upright, a 
little lunate, small or moderate in size, dusky, usually not outlined, 
but sometimes edged with rusty or yellowish scales. The t. p. and s. t. 
lines are united for most of their course, and between vein 6 and the 
inner margin there is an even narrow yellow line, outwardly bordered 
by a rusty brown line. This forms an obtuse outward angle between 
veins 3 and 4, and above vein 6 it divides, the t. p. line running 
obliquely inward to the costa, while the s. t. line ee its course a 
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little outward to the costa. The triangular area thus inclosed is often 
darker than the rest of the wing and forms its most conspicuous fea- 
ture. There is a tendency to a dusky shade band beyond the s. t. 
line, and the terminal area becomes more gray, forming the palest 
portion of the wing. There is a narrow brown terminal line followed 
by a yellow line at base of fringes, and from the terminal line a series 
of rays extend into the interspaces, giving the whole a crenulated 
appearance that intensifies the denticulate appearance of the outer 
margin. Secondaries a little paler and less powdery; three vague 
dusky shade lines crossing the disk before the conspicuous black 
extra-median line, which is usually not extended above vein 6. Ter- 
minal area concolorous, the terminal brown line and pale line at base 
of fringes being as a rule continued from primaries. Beneath pale 
yellowish brown, powdery, without obvious markings in most cases; 
sometimes with a discal spot, rarely with transverse lines. 

Expands, 1.60-1.92 inches=40-48 mm. 

abitat.—Canada to the District of Columbia, April and May. 

A series of 8 males and 15 females is at hand representing, as 
actual points of capture, New Hampshire, Webster, May 12-16; New 
York, Center, May 12-17; Long Island, May 14; New Jersey, no 
specific localities nor dates; Washington, District of Columbia, April 
15-22; Iowa, May 9 and 22, no specific locality. There is, on the 
whole, little variation; some specimens are darker than others and 
some are much more powdery, one Iowa example becoming almost 
steel gray to the terminal space. There is more or less contrast in 
the basal space and the costal area between the t. p. and s. t. lines 
is sometimes conspicuously the darkest part of the wing. 

The species is one of the most characteristic of our fauna; the 
unusually elevated or alate patagia, the strongly dentate outer mar- 
gins, and the conjoint t. p. and s. t. Lnes form a combination that 
seems unmistakable. 

In the male the femoral tufting on the middle leg is not conspicu- 
ous; but the femur is excavated, there is a fringing on both sides, 
and there is a mass of specialized scales. As a whole the legs are 
stout, the spines of the median pair being long and arranged in a 
series along the sides. 

The sexual parts of the male are symmetrical or nearly so. The 
uncus Is slender and has a long drawn-out, curved point. The lateral] . 
pieces are slender, hooked like the uncus itself, and somewhat dilated 
toward the tip. The penis sheath is almost semicircular in outline. 
The anal plates of the female are nearly symmetrical, the opening to 
the copulatory pouch from the upper inner angle of the right half as 
seen from below, but from the upper margin itself. 

The species does not seem to be abundant anywhere. 
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PHAOCYMA OBLIQUA (Guenée). 
1852. Homoptera obliqua GUENER, Spec. Gen., Noct., III, p. 16, pl. xv, fig. 7. 


Ground color mouse gray to fawn brown, more or less washed with 
blue gray. Head usually a little more brown. Collar and thorax 
concolorous; posterior tuft sometimes brown tipped, as is also the 
large tuft at base of abdomen. Dorsal tufts of abdomen distinct 
in well preserved specimens, and sometimes white tipped. Primaries 
with a wash of violet gray over the entire surface, more or less 
marked; lines usually traceable, but none of them black or contrast- 
ing. Basal space usually a little darker, and the outer édge of this 
is often bordered by darker brown scales forming the t. a. line; there 
is an outward tooth on the subcostal and below this the line while 
inwardly oblique is a little outcurved in the interspaces. Beyond 
the t. a. line is the palest area of the wing, extending to an upright 
or slightly angulated median shade beyond which the space is a 
little more brown. Orbicular small, punctiform, brown. Reniform 
lunate, usually diffuse, sometimes brown and fairly well defined 
but not outlined, followed by a more or less obvious rusty reddish 
shading. TT. p. line slender, brown, tending to become lost, some- 
times preceded by a cinerous shade; inwardly angulate opposite 
the reniform and not much incurved below the cell; outwardly a 
little shaded with brown toward costa in some specimens. SS. t. line 
obvious only below vein 4, thence to the inner margin parallel with 
and close to the t. p. line, but darker and better marked, sometimes 
emphasized by black scales. The upper part of the line is usually 
traceable by a line of gray or brown scales or by both, but in many 
cases it is entirely lost. The terminal area is more or less mottled 
with gray, strigillate, and sometimes there is a darker shade beyond 
the visible portion of the s. t. line. There may or may not be a brown 
terminal line, with pale dots at the incisions. Secondaries usually 
with two, sometimes with three visible transverse shadings on disk 
before the distinct brown band which extends from anal angle with 
a slight incurve to costa just within the apex, becoming much less 
obvious as it approaches the costa. The outer portion of this band 
is determinate, edged by brown or black scales, and often followed 
by a yellowish line; the inner portion is more or less ‘diffuse in most 
specimens. The terminal area is usually without markings, a ter- 
minal line being occasionally present. Beneath dull yellowish to 
pale brown, more or less powdery, with or without discal spots or 
extramedian transverse lines on all wings. 

Expands, 1.48-1.92 inches =37-48 mm. 

Habitat—New York to Florida and probably throughout the 
Atlantic coast region to. Canada and westward to the Mississippi. 
Specific localities are: New York, Center, April 29-May 28, Long 
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Island; Pennsylvania; Washington, District of Columbia, May 19, 
94; North Carolina, Raleigh, July 25; Florida, Seven Oaks in Sep- 
tember; Missouri. 

In the series before me there are 9 males and 12 females and they 
are, after all, very much alike. There is a little difference in the 
amount of contrast between the various spaces and a little difference 
in the ground color; but over all is the gray wash that is characteris- 
tic of the species and which no other has in the same way. 

In the male the middle femora have the sexual tufts distinct but 
not really conspicuous, inclosing a large mass of specialized scales. 
The spinulation of the median tibiz in both sexes is scanty and not 
conspicuous. 

The genitalia in the male are markedly asymmetrical, the lateral 
process or harpe of the right side as seen from above being markedly 
shorter and more slender than that of the left, which also has an 
accessory process which curves from the lower margin upward on 
the inner side and shields the base of the uncus. 

In the female the anal segments tend to become ocherous and the 
depressions on the upper surface are very well marked. The lobes 
of the divided segment beneath are very dissimilar in form and the 
entrance to the copulatory pouch is shifted to the outer upper angle 
of the right plate. 

This appears to be the most abundant of the species of this series. 


PHAOCYMA METATA, new species. 


Light fawn brown tending to gray, the primaries more or less 
washed with gray. Head and thorax immaculate. Abdomen tending 
to more yellowish or rusty. Primaries with the basal space usually 
a little darker. Basal line traceable in some specimens, but never 
black, distinct. T. a. line usually marked only by the difference in tint 
between basal and median space, sometimes a little more defined by 
an edging of dark scales; never a black line; in course outwardly den- 
tate on subcosta and then with a shght and tolerably even outcurve 
to the inner margin. Beyond this line there is a broad band-lke area 
to the middle of the median space that is usually lhghter than the 
rest of the wing and is gray powdered, the punctiform blackish orbic- 
ular visible in most cases. At the middle is a somewhat irregular 
median line and beyond that the space may be evenly deeper in tint 
or there may be two other diffuse lines crossing it. The reniform is 
moderate in size, lunate, dusky or in a few cases even blackish ; beyond 
it a more reddish shading to the t. p. line. The t. p. line is usually 
distinct enough from costa to the middle of the wing, indented as 
usual opposite the middle of reniform, and it is lost or very ob- 
scurely marked toward the inner margin. The s. t. line is distinct, 
black, or blackish between vein 4 and the inner margin, forming an 
even curve; but between costa and vein 4 it is altogether lost, marked 
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by a little contrast between s. t. and terminal spaces only, or rarely 
by an edging of darker or paler scales. Beyond the s. t. line is a dusky 
somewhat glaucous band or shade, best marked opposite the angula- 
tion of the line and usually distinct to the inner margin, while toward 
the costa it is lost before it reaches the apical area. There is a tend- 
ency toward strigillation of the terminal space and toward a series 
of pale terminal spots. Secondaries with a black extra-median line 
extending from anal angle almost to costa well within the apex. This 
line is usually edged with yellowish scales or a yellowish line out- 
wardly, and with a brown shade inwardly, in some cases forming a 
real band that extends from the angle to vein 5. There is a tendency 
to a bluish powdering in the terminal area, which is best marked in 
the males. Beneath, yellowish brown, powdery, secondaries usually 
with a discal spot. Sometimes the primaries also have such a spot 
and occasionally a transverse line will be traceable, usually on the 
secondaries. 

Expands, 1.60-1.80 inches=40-45 mm. 

Habitat—Center, New York, in May; Pennsylvania; Washington, 
District of Columbia; Tryon, North Carolina, in August; Virginia; 
Florida. 

Types.—Coll. U.S.N.M., Type No. 12025; also Rutgers College 
Collection. 

Four males and six females are at hand; all very similar, yet ex- 
hibiting a considerable range of variation. As a whole the males are 
a little more brilliant and better marked than the females, one of 
the latter having almost no contrasts. There is quite a bit of differ- 
ence in the reniform; but it 1s always darker than the ground and 
never quite black. The terminal area usually shows the dusky band 
distinct, but even that may disappear almost entirely. In the defini- 
tion of the median shade there is every range between distinct and 
almost entire uniformity; but the latter is exceptional. 

The spinulation of the middle tibia is scattering and not conspic- 
uous in either sex; in the male the spines are not easily found in the 
dense vestiture. The tufting of the middle femora in the male is 
quite distinct and there is a large mass of specialized scales. 

The genitalia of the male are distinctly asymmetrical, the lateral 
processes or harpes of the right side being much more curved and 
slender than those of the left, while the left side has the same sort of 
supplemental piece found in obliqgua, except that it is here narrower 
and longer, and rounded at tip; altogether a smaller and less conspic- 
uous structure. 

In the female the depressions on the upper side of the anal segment 
are well marked and sometimes the segment is ocherous. On the 
under side the lobes are not markedly dissimilar and the opening to 
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the copulatory pouch is at the upper inner angle of the right lobe, 
taking in the angle itself and not either side or top alone. 

This species is one of those that has been confused with obliqua 
and is very like it. Superficially it lacks the gray washing, and while 
this does not seem very much of a distinction, yet a comparison of 
two series shows a very marked difference in appearance. It also 
averages smaller in size, although the smallest ob/igua is smaller than 
any of my metata; but the average obliqua uniformly exceeds the 
average metata. The tranverse marking is more conspicuous and 
the reniform more contrasting and these factors when added to the 
lack of gray wash give a characteristic appearance that is recog- 
nizable. Finally, and this of course is the determining factor, the 
genital structures of both sexes shows obvious differences, less marked, 
perhaps, in the male than in the female, where the character of the 
lobes and the location of the opening of the copulatory pouch are 
quite different. A comparison of the figures will make this point 
more clear. 

PHHOCYMA CUREMA, new species. 


Varies from fawn to mouse gray, the base being a light red-brown, 
more or less overlaid by a wash of blue-gray; the vestiture even, not 
rough or velvety. Head and thorax concolorous; head sometimes a 
little darker brown, and collar sometimes a little more rusty than the 
general ground. Abdomen more rusty brown, the dorsal tufts small 
but conspicuous when they are not altogether lost. Primaries rather 
even in color, without strong contrasts, the transverse maculation 
clean cut. Basal line single, black, distinct. T. a. line single, nar- 
row, usually black and distinct, irregular, an outward tooth on the 
subcostal and a long inward angle on the median vein. T. p. line 
often obsolete, sometimes only partially traceable, brown and thread- 
hke, rarely distinct throughout its course, and only occasionally black. 
In course it has the usual exsertion over the reniform, with an inward 
angulation opposite the middle of cell, and the deep incurve, parallel 
with the s. t. line, below it. S. t. line usually black and distinct 
through the lower part of its course, but above the angulation at its 
middle it is indistinct, marked chiefly by the margin of the darker 
s. t. space. There is more or less gray powdering in the terminal 
space, but there is no terminal line and the fringes are uniform. 
The basal portion of the median space is usually a little the palest 
portion of the wing, and is limited outwardly by a straight shade 
line that is scarcely darker in most examples and never distinct, 
marking the edge of the somewhat’ darker portion of the median 
space. No trace of an orbicular in any specimen. Reniform lunate, 
usually black, contrasting, always obviously darker than the ground, 
and beyond it is a rusty red shade which extends to the t. p. line or 
the place where it should be. Secondaries somewhat duller in color 
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than the primaries, without traceable transverse maculation until the 
distinct, narrow, black extra median line is reached. This is most dis- 
tinct toward the inner angle, does not reach the costa and is outwardly 
edged by a bluish-gray line or by a more diffuse shading of blue- 
gray scales. In the male there is a tendency to a whitish blotch at 
the anal angle, and on the primaries this is a rather conspicuous fea- 
ture in nearly all the examples at hand. Beneath, dull smoky brown, 
powdery, with a more or less obvious discal lunule on all wings, and 
a tendency to a pair of transverse lines which are not often distinct. 

Expands, 1.48-1.68 inches=37—42 mm. 

Habitat—Center, New York in May; Pennsylvania; Kirkwood, 
Missouri, March 25; Raleigh, North Carolina, in May, and Tryon, 





North Carolina, June 4; Seven Oaks, Florida, in September, Palm 
Beach, Florida, in March. 

Types.—Coll. U.S.N.M., Type No. 12026; also in collections of 
Barnes and Rutgers College. 

In the series of 5 males and 7 females now before me there is very 
little variation. Two of the Floridian examples diverge in the di- 
rection of a more defined median shade and a little more hoary wash- 
ing; but they do not cause any conflict with any other species, the 
characteristic features of the present one being well marked. 

The spinulation of the middle tibiz in both sexes is scant and easily 
overlooked in the vestiture, although the individual spines are long. 
Tn the male it is difficult to see them at all, én sétw, and even in the 
mounted preparation they are not conspicuous. 

The tufting of the middle femora in the male is not at all con- 
spicuous and is easily overlooked; but there is an obvious excavation 
on the inner side filled with the usual specialized scales, although in 
bulk it is small compared with some of the allied species. 

The genital structure is distinctly asymmetrical, the left lateral 
piece or harpe being distinctly longer, broader, and less curved than 
the right, which is a little enlarged toward the tip. 

In the female the upper side of the terminal segment has the im- 
pressions very distinct, but not discolored in any of my examples. 
Beneath, the lobes are distinctly marked, the right a little the larger, 
while the opening to the copulatory pouch is at the upper inner angle 
of the right lobe and on the inner rather than the upper margin. 

This is the dullest and darkest of the species with smooth vestiture, 
and distinct from its allies in the conspicuous black reniform and 
single, well-defined black basal and t. a. lines. The males have a con- 
spicuous white patch at the anal angle of primaries, and as a whole 
there is little doubt as to the location of any individual. 

Its nearest ally is metata, and this is also indicated by the genital 
structure of both sexes. But even here there are obvious distinctions 
which bear out the superficial differences. In the males the right 
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clasper of curema is materially broader than in metata, and instead 
of terminating in a slender, rounded tip, it broadens and becomes 
more spatulate in character; the left clasper in curema is both longer 
and broader and the tip is not drawn out to a point. In the female 
curema the lobes of the anal plates are decidedly smaller and differ- 
ent in outline, while the left lobe is the larger, instead of the right, as 
in metata. The opening to the copulatory pouch is in approximately 
the same location, and in general the appearance of the structure is 
very similar. 

Considering all the differential features, structural as well as super- 
ficial, IT have concluded it best to consider that we have a distinct 
species to deal with. 
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PHHEOCYMA HELATA, new species. 


Ground color dull smoky brown. Head and thorax more or less 
powdered with gray scales, forming no distinct markings. Abdomi- 
nal tufts prominent. Primaries obscured by irregularly disposed 
brown shadings. Basal area darker. Basal line black, diffuse. T. 
a. line black, inwardly diffuse and margined by a brown shading; 
acutely toothed on the subcostal and with an obtuse or rounded out- 
ward angulation just above the submedian. At the center of the 
wing begins a series of three or four more or less obvious, somewhat 
diffuse transverse lines that darken the outer portion of the median 
space. The brown, punctiform orbicular is present in most examples. 
teniform lunate, blackish, conspicuous. T. p. line distinct in all 
specimens, black, narrow, complete, outwardly bent over cell and 
strongly indented toward the middle of the reniform, the outward 
angles rounded; incurved below cell and only a little irregular. S. t. 
line obvious throughout its course, distinct and black only from vein 
4 to the inner margin. There is a little outward tooth on veins 3 and 
4, and between these: veins a blackish shade extends to the outer 
margin. The space between t. p. and s. t. lines is irregular and is 
darker filled, most distinctly so on the costal area, giving the ap- 
pearance of an irregular band. The terminal area is strigillate and 
more or less powdered with gray scales in both sexes. In the male 
there is a conspicuous white blotch at the anal angle. Secondaries 
dull, fuscous brown to the extra-median black line, which is promi- 
nent at anal angle but does not reach the costa. This line is out- 
wardly edged by a gray line and by some gray powderings which 
become more conspicuous toward. the anal angle; inwardly the line 
is edged by a brown shade, which may merge into the ground or may 
be limited by a brown line for part of its course, so as to form a dis- 
tinct band part way across the wing. Beneath yellow brown, more 
or less powdery, all wings with a discal spot; primaries with an 
extra-median, secondaries with basal and extra-median transverse 
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lines more or less obvious; in some examples only the discal spots 
are distinct. 

Expands: 1.40-1.60 inches=35—40 mm. 

Habitat—New Hampshire, probably Webster; Center, New York, 
in May; Brooklyn, New York; Amherst, Massachusetts. 

Types.—Rutgers College Collection; also cotype Doctor Otto- 
lengui. 

Three males and two females, all very much alike. The chief 
superficial difference between the sexes is the conspicuous white 
blotch at the anal angle of the primaries; but with more material 
this may not prove constant. 

As compared with curema, to which this is perhaps most nearly 
allied, the most obvious difference is the more roughly powdered 
vestiture and the absence of a red tinge in the ground. Next the 
fact that both t. p. and s. t. lines are complete, and the space between 
them is darker. All the transverse maculation is more conspicuous, 
and the median shade lines are as a rule better defined. 

The spinulation of the median tibia is well defined but sparse, the 
long spinules being easily made out in the vestiture. The femoral 
tufting of the male is only moderate, and the mass of specialized 
scales is not at all conspicuous. 

The genitalia of the male are very similar to those of sguammularis 
and differ more from those of curema, to which the species is nearer 
on superficial characters. The right clasper is unusually long, 
slender, and down-curved. 

In the female also the resemblance is to squammularis rather than 
curema, though there is a markable difference in the outline of the 
lobes beneath. The location of the opening to the copulatory pouch 
is about the same—at the upper inner angle of the right lobe; but it 
is distinctly nearer to the middle of the segment as a whole. 








PHEOCYMA SQUAMMULARIS (Drury). 


1770. Noctua squammularis Drury, Ilustr., I, p. 18, pl. 1x, fig. 3. 

1857. Noctua squammularis (=coracias Guenée) WALKER, C. B. Mus., Het., 
XIII, p. 1075. 

1865. Anthracia squammularis BETHUNE, Canadian Journal, X, p. 248. 

1874. (2? Noctua squammularis=coracias) Grote, Bull. Buff. Soc. Nat. Sci., 
II, p. 46. 

18935. Pseudanthracia squammularis Smiru, Bull. 44, U. S. Nat. Mus., p. 
373. 





Pale leather brown, more or less washed with gray. Head usually 
a little darker in front. Collar and thorax concolorous. Primaries 
with all the maculation distinct, conspicuous, the transverse macula- 
tion well marked, brown or black. Basal space a little darker, basal 
line distinct, single, brown or black; t. a. line distinct, single, brown 
or black, with an acute outward tooth on the subcosta and usually a 
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marked outcurve in the submedian interspace. Beyond this line is a 
broad gray area extending to the median shade, and this is the palest 
part of the wing, including the small, punctiform, brown orbicular. 
The median shade consists of a pair or three somewhat wavy brown 
lines, more or less obscured by the deeper brown shading that extends 
to the t. p. line. Reniform brown or black, lunate, not defined, fol- 
lowed by a more reddish shade. TT. p. line black or brown, sometimes 
complete, more often partially lost below the middle, with a deep 
inward angulation opposite cell, forming an obvious S and a mod- 
erate incurve below the cell. 8S. t. line black below the middle, tend- 
ing to become lost above that point. When complete, it starts from 
the costa within the apex, makes a moderate incurve and forms an 
acute outward tooth on vein 4; there is a smaller tooth on vein 3, and 
then there is the usual incurve to the inner margin just within the 
anal angle. There is a tendency to darken the s. t. space which is 
best marked in the costal region. Beyond the s. t. line there is a 
broad dark band extending from inner margin to the angle of the 
line, interrupted in the male by a whitish blotch; otherwise the ter- 
minal space is gray powdered, more or less strigillate. There is no 
obvious terminal line. Secondaries with three more or less obvious 
brown lines across the disk, followed by a brown band between black 
or brown defining lines. This band becomes broader and is less 
marked toward the costa and the inner line is much less distinct. 
Beyond the outer line is an edging of pale scales or even a complete 
whitish line and the terminal area toward anal angle tends to become 
gray powdered. Beneath, pale gray-brown, powdery, with a discal 
lunule and extra-median line on both wings, occasionally an obscure 
discal line and sometimes a short line above anal angle. 

Expands, 1.48-1.60 inches=37—40 mm. z 

Habitat—Pennsylvania; Maryland; Washington, District of 
Columbia, “ Pupa found, Iss. March 2, 82.” 

Three males and two females, labeled as above and all very much 
alike. The species resembles a miniature obligua with all the macu- 
lation intensified and made more contrasting. This expresses the 
chief superficial differences, added to the absence of the violet gray 
wash and the presence of the white blotch near anal angle of pri- 
maries in the male. It is the intermediate step to benesignata, being 
less powdery and much less contrasting in maculation than that 
species. 

The spinulation of the middle tibia is fairly well marked in both 
sexes, less visible in the heavier vestiture of the male. In the latter 
the middle femora are obviously tufted and the mass of specialized 
scales is quite large. 

The male genitalia are moderately asymmetrical and very like 


d 


those of the related species, the right clasper or harpe being much 











No. 1645. REVISION OF CHRTAIN NOCTUIDA—SMITH. 955 








more slender and more curved than the left. A comparison of the 
figures will better bring out the differences than any description. 

In the female the indentations on the upper surface of the anal 
segment are well marked. Beneath, the lobes of the anal plate are 
large and well marked, the left being conspicuously larger than the 
right. The opening to the copulatory pouch is at the upper inner 
angle of the right plate and is all from the upper margin, differing 
markedly in position from that of obliqua, to which the species has 
the greatest superficial resemblance. 

This species is listed in our catalogues as a synonym of Pseudan- 
thracia coracias Guenée, a name of much later date, and Walker is 
responsible for the original identification. Mr. Grote, while he fol- 
lowed the reference, doubted its correctness, and I made no changes 
from lack of better information in 1893. In 1891 I found that the 
squammularis of Walker as represented in the British museum was 
Y psia undularis, a small, flown example of which might readily be 
mistaken for coracias as figured by Guenée. 

Reference to Drury’s figure indicates a species the original of 
which could not possibly have been the coracias of Guenée, although 
neither does it represent at all accurately anything else in our fauna. 
But the description helps: 

Alis cinereis, antice fascia irregulari centrali ferruginea, lineis duabus 
externa cinecta, posticis fasciis duabus obscuris. 

The expanse is given as 1.75 inches and the habitat as New York, 
May 11. 

In the Westwood edition the English description is yet more spe- 
cific : 

Upper side.—The antennex are brown, like fine threads. The colors on the 
anterior wings are divided by a strong bar of chocolate, running cross the wing 
near the middle, from the anterior to the posterior edges. This softens into a 
deep slate color, covering that part of the wings down to the external edges. 
The part next the shoulders is of a light ashen or pearl gray color whereon are 
two small black spots or stripes, situated near the anterior edge. On the dark 
part near the lower corner run two small black irregular lines from the pos- 
terior edge; one running cross the wing, the other only half across. The pos- 
terior wings are of a lightish brown, having two bars of deep brown: (almost 
black) rising from the abdominal edge, and crossing the wing upward, grow 
broader and fainter as they approach the middle and anterior edge. 

Underside is of a faint russet color, having little orno markings thereon. All 
the wings are slightly dentated. 

This figure and description could apply to nothing in our fauna 
save obliqua or the form with which I identify it here. It is too 
sharply marked for obliqua, and on the whole the description fits 
excellently well to the specimens now before me. It restores Drury’s 
name without displacing any other now in use. 
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PHHOCYMA BENESIGNATA (Harvey). 
1875. Homoptera benesignata Harvey, Bull. Buff. Soc. Nat. Sei., ILI, p. 14. 
Ground color gray, washed and powdered with brown and black. 
Head and collar usually darker, ranging from red- to black-brown; 
collar with a black transverse line. Thorax more or less gray, with two 
brown or blackish transverse lines. Abdomen pale yellowish brown, 
the dorsal tuftings distinct. Primaries with basal space more or less 
brown; basal line geminate, usually black, always obvious. T. a. line 
black, sometimes shaded inwardly so as to resemble a band, with an 
acute outward tooth on the subcostal, and outcurve in the submedian 
interspace, and an abrupt inward bend below vein 1. Between the 
t. a. and median lines the median space is conspicuously pale ash-gray, 
forming the most characteristic feature of the wing. The median 
shade line is usually double, tending to form a band, the inner portion 
black, sometimes almost upright, more often a little out-bent on the 
median, a little incurved in the interspace below it, and a little out- 
bent below vein 1, so that the gray band is broadest on the inner mar- 
gin. Beyond this median shade the median space shades off gradually 
to the t. p. line, which is slender, black, complete, and preceded by 
gray powderings; opposite the cell it is deeply indented and moder- 
ately incurved from vein 4; usually a little marked on all the veins. 
There is no obvious orbicular in any specimen before me. Reniform 
narrow, lunate, blackish, outwardly followed by a yellowish brown 
cloud. §. t. line incurved from costa to vein 4, where it forms an 
acute outward tooth, then with another incurve to the inner margin, 
well within anal angle. Usually the line is black or blackish, a little 
diffuse inwardly, but sometimes it tends to become lost or obscure 
toward the costa. Thes. t. space is mottled with gray and brown, but 
hardly contrasting. Beyond the s. t. line the terminal area is gray, 
strigillate with brown, with a brown terminal line and brown cuts on 
the fringes. Secondaries paler, whitish-gray to yellowish-fuscous, the 
disk crossed by two or three diffuse darker lines which may unite 
into a dark fascia; beyond the middle a complete brown line, fol- 
lowed at a little distance by a more distinct black one which is usually 
lost before it reaches the inner margin. The space between these two 
lines more or less darkened. Beyond the outer black line is a pale 
edging which sometimes forms a distinct whitish line. The terminal 
area 1s sometimes a little hghter, strigillate, and tends to a brown 
terminal line. Beneath pale, more or less yellowish, powdery, pri- 
maries with median, t. p. ands. t. lines and a discal lunule more or 
less obvious; secondaries with extramedian and s. t. lines and a discal 
lunule. 
Expands, 1.40-1.60 inches = 35-40 mm. 
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Habitat—Webster, New Hampshire, in May; Indian River, 
Florida. 

Only two males and two females of this very distinct and handsome 
species are at present before me. I know of a few others in collections 
and they are as a rule correctly determined. There is little variation 
represented other than that incidentally mentioned in the description, 
and there is no apparent difference between the sexes. 

The spinulation of the middle tibia is distinct in both sexes, and in 
one of the females there are two distinct spines between the two pairs 
of spurs. The middle femora of the male are conspicuously thick- 
ened, and the fringing of long hair incloses a large mass of specialized 
scales. 

In the male the genitalia are very like the others of this series, 
offering only differences in detail rather than in type, and best shown 
by a comparison of the figures. 

In the female the depressions of the upper surface of the terminal 
segment are well marked and the lobes of the under side are well 
marked and decidedly asymmetrical. The right lobe is much the 
smaller and the opening to the copulatory pouch is from the upper 
inner angle, but all from the upper margin, so that it is well to the 
right of the middle. 

All things considered, this is one of the most brilliant of our species 
and I strongly suspect that when more material is available, it will 
be found that Mr. Morrison’s name cinerea will be found applicable. 


PH/EOCYMA LARGERA, new species. 


Bluish ash-gray over a pale chocolate-brown base. Head brown. 
Collar with a darker brown line medially and at tip, edged with gray 
scales. Thorax with alternate gray and brown lines. Abdominal 
tuftings small. Primaries as a whole gray, all the markings more or 
less well defined in brown or blackish, not contrasting. Basal line 
brown, broad, inwardly diffuse. T. a. line single, brown, diffuse, 
irregular, as a whole inwardly oblique. Median shade very distinct, 
inwardly bordered by a darker brown or blackish line which is almost 
upright in effect, feebly bisinuate in course, outwardly shading off to 
the ground just before the t. p. line inferiorly, and at the reniform in 
the cell. The reniform is a very distinct, narrow, blackish lunule, 
which may be preceded by pale scales and is followed by a rusty 
yellowish shading. Orbicular a small black dot. T. p. line single, 
brown, diffuse, irregular, outwardly curved over the cell, moderately 
indented opposite the reniform, deeply incurved below the cell. S. t. 
line a brown diffuse shading, inwardly in whole or part edged with 
blackish scales, forming obvious outward teeth on veins 3 and 4, a 
lunule between them, with a slight incurve to the margins; that to- 
ward inner margin being most marked. There is a narrow brown 
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terminal line, and a series of brown interspaceal marks before the 
fringes. Secondaries smoky or fuscous, paler at base, with obscure 
discal line and a double brown or blackish exterior line. There is a 
gray, powdery marking toward anal angle, an irregular terminal 
line, and a series of gray lunules. Beneath yellowish, with a smoky 
discal lunule and two outer lines on all wings. 

Expands, 1.80 inches=45 mm. 

Habitat—Winnipeg, Manitoba; Vancouver Island, May 8, G. W. 
Taylor. 

Types.—Rutgers College collection and collection Barnes. 

One male and 1 female; the former from Doctor Fletcher, the Van- 
couver example; the latter from Doctor Barnes, the Winnipeg ex- 
ample. The male lacked an abdomen when it reached me, but was 
otherwise in good condition. 

The two examples are very much alike, the male a little darker as 
a whole, the female with a lttle more of the rusty yellow shading 
from the reniform. ‘These are not sexual differences and they prob- 
ably occur in both males and females. 

The species is larger and much less contrastingly colored than 
benesignata, yet resembles that species in the definition of the median 
shade. It is also larger than duplicata, much grayer, and with the 
transverse markings more diffuse. It is not likely to be confused 
with any other of the species and is, indeed, one of the most distinct 
of the series. 

The spinulation of the median tibia is moderately distinct in both 
sexes and easily seen. In the male the middle femora are not con- 
spicuously tufted, and the mass of specialized scales is not great. 

The indentations on the upper surface of the anal segment of the 
female are well marked; on the under surface the lobes are markedly 
asymmetrical, that on the right being decidedly smaller than the left 
and more ovate. The opening to the copulatory pouch is from the 
middle of the upper surface of the right lobe. 


PHZOCYMA DUPLICATA (Bethune). 


1856. Homoptera duplicata BetTuHunr, Canadian Journal, X, p. 257. 


Ground color fuscous to smoky brown, the males darker throughout 
and more obscurely marked. Collar usually with a ferruginous tinge, 
a black line across the middle. Thorax crossed by two black and 
gray bands. Abdomen dark, the terminal segments ocherous, dorsal 
tuftings distinct. Primaries with all the markings distinct in most 
females and many males. Basal space darker; basal line black, 
single. T. a. line black, single, inwardly brown margined, sharply 
produced on the subcostal, a little outcurved below the cell and in- 
wardly oblique below vein 1. The median line is usually well 
marked, nearly upright, brown, double, tending to form an obscure 
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fascia, the space between it and t. a. line more or less gray powdered 
inthe female and usually a little paler inthe male. There is an orbicu- 
lar dot in some examples, while in others it is entirely absent. Reni- 
form lunate, smoky, outwardly edged with pale scales and tending 
to become outlined in pale; a reddish or gray shade to the t. p. line 
which is narrow, linear, black or brown, and tends to become lost in 
whole or in part. Opposite the cell it has the usual indentation 
forming a W, with the outer angles more or less rounded. 5S. t. line 
black, tending to become diffuse inwardly, sharply toothed on vein 4 
and thence forming the usual inward curves toward costal and in- 
ternal margins respectively. There is a more or less obvious dusky 
shade beyond the lower half of fhis line in some specimens, which 
obscures the otherwise paler terminal area, which is strigillate with 
brown. There is a distinct brown crenulated terminal line in most 
females and in some the fringes are narrowly cut with brown. In 
the male there is an obvious white blotch above the anal angle, form- 
ing a conspicuous feature of the wing. Secondaries more sordid 
fuscous or yellowish-brown with obscure median shade lines, an 
outer black line inwardly bordered by a brown shade, which forms 
a more or less distinct band and may be inwardly margined by a 
more or less distinct brown line; outwardly this black line is bordered 
by pale scales, and there are gray powderings in the terminal area 
tending to form strigillations. There is a brown terminal line, the 
incisions tending to become marked by white scales. Beneath much 
paler, yellowish brown, powdery; all wings with a more or less 
obvious discal lunule; usually there is an extra-median transverse 
darker line, and sometimes a median line as well. 

Expands, 1.40-1.60 inches = 35440 mm. 

Habitat—Maine; New York; Pennsylvania; New Hampshire 
(Webster and Manchester). 

I have 5 males and 6 females under examination, none of them 
dated and most of them with the State label only. No two examples 
are alike. All the males have the conspicuous white spot above the 
anal angle and none of the females have any trace of it; but as for 
the rest, the terminal space varies equally in both sexes in the amount 
ef gray or distinctness of strigillation. The conspicuous terminal 
line of most females is characteristic, and is an aid in referring 
occasional examples that have a smoother vestiture than usual. In 
the male the tendency is to almost absolute uniformity in color from 
base to s. t. line, and one of the examples comes close to reaching 
this point. The median band is not well defined in any example of 
this sex, while in all save one of the females it is very distinct. 

The tendency is toward benesignata in the female, and occasionally 
a specimen of this sex may cause trouble in placing; but this is on 
the whole so distinctly a powdery form that this must happen but 
rarely, while in the male no confusion is possible. 
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The spinulation of the middle tibia is not strongly marked, and 
in the male not easily demonstrated in the thick vestiture. The 
sexual tufting on the middle femora of male is not conspicuous and 
the mass of specialized scales is small. 

The genitalia of the male are of the general type in the group, 
and while they differ in detail from the related species, offer nothing 
conspicuously peculiar. 

In the female the impressions on the upper surface of the anal 
segments are very well marked, and the lobes of the under side are 
equally obvious. They are less asymmetrical than usual and the 
opening to the copulatory pouch is at the upper mner angle, coming 
from the upper margin rather than the angle. 


PHHOCYMA BETHUNEI, new species. 


Ground color dull smoky brown, with a more or less well defined 
rufous tinge, which is conspicuous in all cases on the primaries, be- 
tween the reniform and t. p. line. Head concolorous. Collar with 
a black line at base, a smoky line across the middle, and a blackish 
line at tip; each line may be edged. with white scales and, on the other 
hand, all the lines may be lost or barely indicated. Two gray lines 
cross the thorax, and these may be quite distinct or barely traceable, 
while in flown examples they may appear to be altogether absent. 
Abdomen dull brown, terminal segments often ocherous; dorsal tuft- 
ings very distinct. Primaries with the vestiture a little uplifted 
so that the wing has a sort of velvety appearance, on which all the 
markings appear somewhat diffuse and none are sharply lmited or 
contrasting. Basal space usually darker and apparently crossed 
by transverse dusky shadings. Basal line traceable in most speci- 
mens. T. a. line darker brown or blackish, single, irregularly out- 
curved, with a httle outward tooth on the subcostal and a more 
obtuse bend on the submedian. The median shade is upright and 
may consist of a solid broad band of smoky brown or blackish, or 
of two parallel diffuse lines close together, broadening a little on 
the cell so as to include the narrow lunate reniform which is rarely 
separate from the band. Before this median band there may be a 
gray powdering, and between it and the t. p. line there is usually 
a decided reddish tinge which, as already noted, becomes most con- 
spicuous just beyond the reniform and, in fact, gives the impression 
of a large, kidney-shaped, discolorous reniform. T. p. line brown to 
blackish, single, outwardly toothed on veins 4 and 6, with a deep 
inward indentation between and strongly incurved below the cell. 
S. t. line tending to become lost through the upper part of its course. 
and always better marked below middle; forms the usual obtuse 
outward angulation at its middle, and incurved from that point 
toward costa and inner margin. There is a more or less obvious 
dentate terminal line at base of the paler fringes. Secondaries 
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smoky, a little paler than primaries, with two diffuse transverse 
smoky lines just within middle, and a more or less obviously double 
extra-median line, the space between which may be darkened to form 
a band. A smoky terminal line following the irregularities of the 
wing margin, and lunate whitish spots marking the indentations. 
Beneath much paler, more yellowish-brown, with t. a., t. p., and s. 
t. lines and a discal spot more or less obvious on all wings; the 
space between the outer lines sometimes a little darker so as to form 
a band. 

Expands, 1.25-1.50 inches=31-88 mm. 

Habitat.—Washington, District of Columbia, June and August ; 
Tryon, North Carolina, August, Fiske collection; Maine. 

Types.—vU.S.N.M., Coll. No. 12027; also Rutgers College collection. 

Two males and 6 females. The specimens from District of Colum- 
bia and North Carolina are from the U. S. National Museum, and 
one male bears a label “ Larva found feeding on Pine, Imago iss. 
June 19, 82.” 

There is very little difference between the sexes in the material 
under examination; but there is a little gray powdering beyond the 
s. t. lime which may become more marked at times. As for the rest, 
it is merely a matter of more or less obscurity in maculation. 

The spinulation of the middle tibia is scant and not readily demon- 
strated in the heavy vestiture. In the male, the femoral tufting is 
not prominent and the mass of specialized scales is not large. 

The genitaha of the male do not differ in any material point from 
those of duplicata. 

In the female the impressions on the upper surface of the anal 
segments are obvious, and tend to become discolored. On the lower 
surface the lobes are distinctly asymmetrical and are relatively 
small, compared with the size of the opening to the copulatory 
pouch. The latter is at the upper inner angle of the right lobe, and 
entirely on the upper margin. 

As a whole this is a well marked form, differing from all others 
by its elevated rough vestiture and absence of all sharply defined 
maculation. 

PHZOCYMA CINGULIFERA (Walker). 

1852. Phaocyma lunifera = GUENEE, Spec. Gen., Noct., III, p. 3, pl. xv, fig. 9. 

1857. Homoptera cingulifera WALKER, C. B. Mus., Het., XIII, p. 1056. 

1857. Homoptera intenta WALKER, C. B. Mus., Het., XIII, p. 1070. 

1877. Homoptera woodii Grorr, Can, Ent., LX, p. 88. 

1898. Homoptera cingulifera (=intenta) Smiru, Bull. 44, U. S. Nat. Mus., p. 
370. 

1893. Homoptera cingulifera (=woodit) SmirH, Bull. 44, U. S. Nat. Mus., 
p. 370. 

1903. Homoptera cingulifera HoLLaNnD, Moth Book, p. 278, pl. xxxvit, fig. 17. 

Ground color smoky brown. Head uniform rusty brown. Collar 
only a little darker, with a median transverse black line and a white 
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tip. Thorax crossed by dark and gray transverse lines, the posterior 
tuftings uplifted and gray-tipped. Dorsal tuftings of abdomen 
small, sometimes gray-tipped. Primaries transversely strigillate, 
the strigillation continuous, brown, and many of them completely 
crossing wing. Basal space darker than the rest of the wing. Basal 
line brown, geminate, usually obvious. T. a. line a broad, rather 
even, deep brown band, preceded by a yellowish line, almost direct 
from costa to middle, then bent inwardly oblique to inner margin. 
The median space as it begins at the t. a. line is gray, and is the palest 
portion of the wing, relieving the dark t. a. line; outwardly it shades 
into the ground, sometimes before the middle, sometimes hardly be- 
fore the t. p. Lne. The orbicular is a small brown dot, which is some- 
times lost. Reniform gray, lunate, with a rusty brown annulus 
within its area, and poorly defined by a darker border. T. p. line 
narrow, linear, rich velvety brown, irregular, outwardly bent from 
costa to vein 7, then inwardly bent opposite the reniform and then, 
with three sinuations, obliquely inward to the internal margin. From 
the apex a dark shade extends obliquely inward to the s. t. me oppo- 
site cell. S. t. line blackish brown, irregular, rather close to and as a 
whole parallel with t. p. line; inwardly diffuse, outwardly bordered 
by rusty brown. Terminal area usually only a little darker than the 
inner portion of median space, darkened by the brown strigve, with a 
narrow, crenulate terminal line. Secondaries smoky-yellowish at 
base, and usually to an extra-median brown shade, which is like the 
paler ground of primaries. The disk is crossed by dusky transverse 
shadings, and the terminal area is strigillate. Beneath yellowish, 
powdery, more or less strigillate with brown, sometimes gray along 
costa and outer margin; a dusky discal lunule and a median and 
extra-median dusky line on all wings; the latter with an outward 
angle below costa of primaries. 

Expands, 1.52-1.92 inches=38—48 mm. 

Habitat—Maine to Florida, west to Wisconsin. 

In the material before me there is a very dark richly colored ex- 
ample from Mount Katahdin, Maine, dated in July. Specimens from 
Webster, New Hampshire, are dated in May, and some very hand- 
some material from New Brighton, Pennsylvania, was collected by 
Mr. H. D. Merrick in late April. 

This is one of the most characteristic species of the genus, and 
while it varies somewhat in brilliancy of coloring and amount of con- 
trast, there is never enough to raise a doubt as to the species. The 
peculiar elevation of the posterior thoracic tufting and its contrasting 
color are distinctive features belonging to none other of these species 
except Zale horrida. 

The spinulation of the middle tibia is distinct in both sexes, and 
in some examples spines occur also between the two pairs of spurs 
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of the posterior tibize. The middle femora of the male have no sexual 
tufting nor store of specialized scales. 

The male genitalia are symmetrical or nearly so, but the penis 
sheath is bent and curved to a moderate extent. 

The depressions on the upper side of the penultimate segment are 
well defined and marked by discolored scales. The lobes on the under 
side are almost equal in size and approximately so in form. The 
opening to the copulatory pouch is at the upper inner angle of the 
right lobe, almost central as to the segment, and comes from the inner 
margin entirely. 

There seems to be no doubt that Guenée’s figure in the Species 
General refers to this species and not to the true /unifera of Hiibner, 
and the latter’s figure lends itself very easily to this misidentification. 
It is equally certain that Hiibner did not have this particular species 
before him in his work. 


PHHOCYMA COLORADO, new species. 


Ground color dull fuscous, more or less washed with gray or brown. 
Head lghter or darker than ground, with or without a dark frontal 
line, sometimes with a gray line as well. Collar with a distinct black 
line inferiorly, and a broader, brown band near tip. Thorax with 
two more or less obvious transverse lines, which may or may not be 
edged with white scales posteriorly. Abdomen with the dorsal tuft- 
ings conspicuous. Primaries with the wings conspicuously strigil- 
late, the basal and s. t. spaces alwavs darker than the other portions. 
Basal line geminate, black, usually well marked. T. a. line geminate, 
often in the form of a broad, brown, even band, preceded by a narrow 
pale line, only a little irregular outwardly. Beyond this line there is 
in the male always, and in the female sometimes, a whitish or very 
pale area merging gradually into the darker outer portion of the 
median space. There is no orbicular in any of my specimens. Reni- 
form small or moderate, lunate, uniformly dark brown or blackish, 
vet not conspicuous and without defining lines. T. p. line narrow, 
single, black or brown, always complete, with the usual inward tooth 
on the cell moderate, and the lne otherwise only a little irregular. 
S. t. line slender, black, nearly parallel with the t. p. line from inner 
margin to middle, where it forms an obtuse angle and diverges out- 
wardly so as to reach the costa well within the apex. The s. t. space 
is dark throughout, but above the angulation it tends to become paler 
than elsewhere, and it darkens again on the costa, forming a con- 
spicuously darker, roughly triangular patch. Terminal area more 
or less gray in the male and sometimes in the female; usually with 
an oblong dark apical patch. There is a black, crenulated terminal 
line, exaggerating the lines of the outer margin, with a white dot 
at the incisions and a tendency to a dusky line across the fringes 


264 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 





at the extensions. A whitish line at the base of the fringes, which 
are interlined with brown. Secondaries with the disk crossed by - 
three obscure dusky lines, the intervals between which may be gray 
powdered. The outer black line extends from anal margin to apex 
with a slight incurve, usually a little indented on the veins and out- 
curved between, preceded by a darker shading which becomes most 
obvious at anal angle, followed by a paler shading which, in the male, 
tends to occupy most of the terminal area. There is a distinct, black, 
thread-like terminal line, with more or less marked white dots at the 
incisions, and there is a pale line at the base of the fringes. Beneath 
smoky, with more or less obvious gray shadings and powderings; 
sometimes almost immaculate, more often with only discal spots; 
often with an exterior common line and rarely, on secondaries, two 
or three darker lines across the disk. 

Expands, 1.40-1.80 inches=35-45 mm. 

Habitat—Colorado, May and June, Manitoba, Denver, Glenwood 
Springs; Arizona in June, Palmerlee and Williams; Texas in March; 
probably all collected by Belfrage. 

Types.—U.S.N.M., Coll. No. 12028; Rutgers College Collection ; co- 
types, Coll. Barnes, Ottolengui, Brooklyn Institute. 

A series of 23 males and 9 females is at hand for comparison and 
shows a considerable range of variation. The large females from 
Texas resemble cingulifera so closely at first sight that I was not 
surprised to find specimens so placed in collections. The uniformly 
dusky reniform of this species, however, separates it at a glance. 
Some of the males at first seem referable to rwbiata, and there is one 
form, occurring in both sexes, in which the median space becomes 
vellowish brown and a resemblance to ménerea is established. The 
tendency is for the females to become uniformly dull brown, without 
obvious gray shadings, but with the basal and subterminal spaces 
conspicuously dark. In all cases the transverse strigillation is dis- 
tinct or even conspicuous, but it is least marked in the specimens with 
yellow brown median space. 

The spinulation of the middle tibia is sparse, but the spines are 
long and are easily distinguishable in the vestiture. ‘There are no 
conspicuous femoral tuftings in the male and on the middle legs there 
is no mass of specialized scales. 

The genitalia of the male are only a little asymmetrical, both 
harpes very strongly down-curved and a little enlarged near the tip, 
having the general type of 767 and rubiata, but differing in detail as 
shown in the figures; it does not resemble cingulifera at all. 

In the female the genitalia are asymmetrical. The depressions on 
the upper surface of the penultimate segment are distinct, but not 
marked by discolorous scales. On the under side the lobes are alto- 
gether different in outline. The one to the right is not more than half 
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the size of that on the left, obliquely oval in form, with the opening 
to the copulatory pouch taking up most of the upper margin. 
The species is probably not at all uncommon. 


PHHOCYMA RUBIATA, new species. 


Ground color a grayish, luteous brown, dull and sordid. Head 
concolorous. Collar with a blackish line inferiorily. Thorax with- 
out markings. Abdomen with the tuftings small, especially in the 
female. Primaries very little powdery, very flat in tint. Basal space 
a little darker, especially in the male. Basal line geminate, brown, 
traceable in most specimens. T. a. line geminate, forming a broad 
brown band which is outwardly edged with black, and inwardly de- 
fined by a narrow yellowish line; in course very even, forming no 
obvious dents or angulations. There is no obvious orbicular. In the 
males the median space usually becomes a little more reddish-brown 
outwardly, but in all the females at hand it remains uniform. The 
reniform is of moderate size, lunate or kidney shape, usually a little 
darker, more or less obviously defined by an edging of darker scales 
and by a pale outer line which may extend all around the macula. 
T. p. line very slender, usually blackish, but sometimes only a little 
darker than the ground; a very moderate indentation opposite the 
cell and in most specimens a slight though well-marked angle on vein 
2. Inthe males the s. t. space is usually darker than the other spaces; 
in the females it is concolorous. S. t. line black, usually the most 
distinct feature of the wing, inwardly diffuse, followed by a variably 
evident pale line which, in some specimens, tends to interrupt the line 
on the veins and give it a somewhat lunate appearance. In course the 
line is parallel with the t. p., and equidistant from it from the in- 
ternal margin to vein 7, whence it extends outwardly oblique to the 
costa. An oblique brown to blackish shade extends from the edge of 
the s. t. line on vein 7 to the apex. Terminal space in the female 
concolorous throughout; in the male it contrasts a little against the 
darker s. t. space and there is a tendency to a gray powdering beyond 
the s. t. line, especially below the middle. There is a brown terminal 
line, preceded by a series of black points in the interspaces, and there 
is a pale line at base of fringes. Secondaries with two or three ob- 
secure brown shade lines across the disk, followed by a geminate outer 
line, which represents the continuation of the t. p. and s. t. lines of 
primaries; the intervening space more or less distinctly brown-filled 
in both sexes. The outer of these lines is the most distinct, and there 
is usually an obvious outward dent in the interspace beyond the cell, 
forming a small W. The terminal lines and dots are as in the prima- 
ries. Beneath yellowish, more or less powdery, ranging from im- 
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maculate to forms with a discal spot and two irregular transverse 
lines on all wings. 

Expands, 1.32-1.52 inches = 33-88 mm. 

Habitat—Arizona; January, May, August. 

Types.—Coll. U.S.N.M., Coll. No. 12029; also cotypes Coll. Rut- 
gers College and Doctor Ottolengui. 

Only 2 of the 18 examples before me have specific localities— 
Phoenix and Nogales—but several of them are dated. There are 13 
males to 5 females, and the difference between the sexes is conspicu- 
ous. The females are all very even, but by no means alike, since the 
ground varies in shade and no two are alike in the relative distinctness 
of the lines, especially of the s. t. line. In the males the chance for 
variation is greater, because the median space darkens or deepens in 
tint outwardly, and because there is a tendency to lighten up the ter- 
minal area in greater or less contrast to the s. t. space. 

Whether this species is really distinct from 7757 is perhaps a ques- 
tion. It seems so to me at present, judging from the scanty material 
of rubi now in my hands. As the species stand now, rubéata is al- 
ways of some shade of dull yellow-brown and has a peculiar dead 
flat tint. Aub, on the contrary, is gray, and has no obvious red or 
yellow shadings at all. The differences may be racial or geographic, 
or they may prove merely individual when better material is at hand. 

The spinulation of the middle tibia is sparse and often difficult to 
make out in the vestiture. The middle femora ef the male have no 
obvious tuftings, and there is no mass of specialized scales. 

The male genitalia are not markedly asymmetrical; the harpes dif- 
fer a little in width and outline, but are similar in length and curva- 
ture. Compared with those of 7wb7 they are distinctly broader and 
stouter. 

In the female there is not much evidence of modification on the 
upper surface of the penultimate segment. Beneath, the lobes are 
similar in size and form, with the opening to the copulatory pouch 
from the upper inner angle, and mostly from the inner margin. There 
is very little difference in detail between rubé and rubéata, and such as 
there is can be better determined by a comparison of the figures. 





PHAOCYMA RUBI (Henry Edwards). 
1881. Homoptera rubi HeNry Epwarps, Papilio, I, p. 28. 


Gray, tending to smoky. Head concolorous; collar with a black 
median line; thorax in the specimens before me without markings. 
Primaries very uniform in tint, without strong contrasts except that 
the s. t. line is distinctly black. Basal space a little darker to the 
band-like t. a. line, which consists of geminate, very narrow blackish 
lines, with the intervals dusky filled. It is preceded by a pale line 
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and on the median vein and costa are some dark scales indicating a 
geminate basal line. Median space concolorous or crossed by vague, 
transverse dusky shadings. Orbicular wanting in the specimens. 
TReniform rather long, kidney-shaped, almost lunate, edged with 
yellow scales. TT. p. line very slender, black, outwardly exserted over 
the cell to vein 4, then with a decided incurve obliquely to the inner 
margin; a little drawn in opposite the reniform. — S. t. line black, dis- 
tinct, inwardly oblique from costa to the indrawing of t. p. line oppo- 
site reniform, then close to and parallel with that line for the balance 
of its course. The outward angle is well marked between veins 3 
and 4, and a dusky shade may extend from that point to the margin. 
There may be an oblique, dusky apical shade. There is a very nar- 
row, crenulated terminal line, followed by an equally narrow pale 
line at the base of fringes, a very minute dusky dot marking the in- 
dentations of these lines on the interspaces. Secondaries basally a 
little paler, disk crossed by obscure transverse dusky shadings. Be- 
yond this the usual double line, of which the inner is black and 
thread-like, continuing the t. p. line of primaries, and the outer better 
marked, broader, inwardly diffuse, outwardly bordered by a pale 
shade line; this combination tends to terminate at apex rather than 
on the costa. Terminal lines as on the primaries. Beneath yellow- 
ish gray, powdery, all wings with a discal spot and an extra-median 
line; that on the secondaries more or less crenulate. 

Expands, 1.48-1.60 inches = 37-40 mm. 

Habitat.—Soda Springs, Siskiyou County, May 31; Yosemite Val- 
ley; both in California. 

I have only one male and one female, the former from the Dyar 
collection in the U. S. National Museum, taken by Mr. J. B. Lembert, 
the latter given me by Mr. Henry Edwards, and almost a duplicate 
of his type. The Arizona localities given refer, I think, to the species 
that I have called rubiata, and whose relations I have already dis- 
cussed. In addition to what has been previously said it may be 
pointed out that the angle of s. t. line in 7b is decidedly more acute 
and produced, and does not tend to form an obtuse curve involving 
the interspaces between the 4th and 5th, as well as 3d and 4th veins. 

As for the structure of legs and genitalia, they are as described for 
rubiata, with such differences as are best brought out by a comparison 
of the figures given. 





PHAHOCYMA YAVAPAIT, new species. 


Ground color very dark brown, powdered with black, so that at 
first sight the insects appear almost black. Head powdered with 
gray; a more or less obvious gray and black frontal line, and a similar 
line on the vertex. Collar gray tipped, with a distinct black median 
transverse line in all specimens. Primaries with basal space a little 
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darker. Basal line distinct, black, more or less obviously geminate. 
T. a. line forming a broad deep brown band, outwardly edged by a 
black line, and inwardly by pale scales. Median space scantily pow- 
dered with white scales, usually more massed toward t. a. line; three 
broad, diffuse, smoky transverse lines beyond the middle. The reni- 
form is somewhat lunate, elongate, inwardly edged with black scales, 
outwardly with a more or less complete white line. Orbicular a black 
dot or entirely absent. T. p. line very slender, black, even, rather 
evenly outcurved over the cell, and oblique, only a little wavy, below 
it. S. t. line a little broader, equally distinct, forming an acute out- 
ward angle on vein 5, reinforced by a lunate black mark between 
veins 7 and 8, and from this a blackish shade extends to the apex. 
The space between t. p and s. t. lines is usually darker, and there is a 
darker brown shade beyond the s. t. line, divided from it by an edging 
of white scales. Terminal space strigillate with black; a pale ter- 
minal line. Fringes interlined black and white. Secondaries lighter 
brown, the disk crossed by three broad, brown lines, alternated with 
narrow whitish lines. A geminate extramedian line, of which the 
intermediate space is dark filled, forming a broad band edged with 
narrow black lines, of which the outer is the more distinct and fol- 
lowed by a narrow white line. A white terminal line, and fringes 
with white interline. Beneath very dark fawn gray, somewhat mot- 
tled with brown, with a common extramedian line and dark discal 
spots. The costa is marked and spotted alternately blackish and 
gray, there is a narrow black terminal line, followed by a whitish line 
at the base of the fringes, and there is a white dot at the incisions 
between the veins. 

Expands, 1.382-1.52 inches = 33-38 mm. 

fHabitat.—Yavapai County, Arizona, July 22-August 5; Glenwood 
Springs, Colorado, in May. 

Types.—Rutgers College Collection: cotypes, Coll. U.S.N.M., No. 
12030, and Doctor Barnes. 

One male and 3 females collected by Mr. Hutson; 2 males and 1 
female from Doctor Barnes. This species is quite different from its 
nearest allies ina number of ways. There is very little variation in the 
material before me and very little difference between the sexes. The 
male has perhaps a little more white powdering, but otherwise the 
two are alike. 

In type of maculation it is like edusina, so like that it is difficult 
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to find points of distinction between the two, and with the San 
Antonio males of the other species at hand for comparison, it seems 
but a short step from one to the other. The only really tangible and 
constant character in yavapai besides the very dark color is the clean- 
cut black line on collar, which is not present in any edusina that I 
have seen. Nevertheless, the two species are markedly distinct, for 
while in edusina the femoral tufting of the male is conspicuous and 
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the mass of specialized scales is large, in yavapai the tufting is 
reduced to a mere fringe of long hair, and there are no specialized 
scales at all. I have only 3 males of yavapa7, but all these had the 
legs perfect, so that I could verify the point; of edusina I have a 
large series of males, and even the darkest of them which most 
resemble the new form have the femoral mass of scales conspicuous. 

In male genitalic characters yavapai differs only in details from 
edusina; the differences are obvious enough on comparison, but not 
so marked as might be anticipated from the difference in the sec- 
ondary characters; the type is identical. 

In the female the differences from edusina are greater. There is 
a series of chitinous plates surrounding the genital opening; but the 
plates are much larger, very characteristic in form, and utterly unlike 
those found in edusina. A comparison of the figures will make this 
matter very clear at first glance, and that these differences are con- 
stant I have verified by an examination of two preparations of 
yavapai and of several edusina. 





PHHOCYMA CALYCANTHATA (Smith and Abbot). 


1797. Phalena calycanthata SMirH AND ABpotT, Ins. Ga., II, p. 207, pl. crv. 
1816. Pheocyma calycanthata HtBNer, Verzeichniss, p. 275. 

1852. Homoptera calycanthata GUENEE, Sp. Gen., Noct., III, p 

1875. Homoptera uniformis Morrison, Can. Ent., VII, p. 148. 

Ranges in ground color from dirty yellow- to light chocolate-brown, 
more or less powdered and strigillate with darker brown. Head 
concolorous; collar with an obscure darker line; thorax with vague 
dusky transverse shadings. Abdominal tuftings small, and in well 
preserved examples white-tipped. Primaries with basal space usually 
a little darker; t. a. line indicated chiefly by the difference in shade 
between the two spaces. T. p. line lost. S. t. line yellow or pale, 
continuous or broken, sometimes preceded and sometimes followed 
by a dark shading or an edging of black scales, in direction oblique 
from costa to inner margin, almost rectangularly exserted on vein 
4; the angle sometimes well marked, sometimes rounded. Orbicular 
punctiform, black, distinct in all my specimens. Reniform moderate, 
not well defined, upright, dusky or blackish, more or less edged 
marked with paler scales. The terminal area is usually paler than 
the rest of the wing, but may be concolorous or even darker. <A 
crenulated terminal line in some examples, with a series of black 
points at the inward teeth. Secondaries may be lighter or darker 
than or concolorous with primaries, with a variably distinct outer 
line that continues the s. t. of primaries and is very much like it in 
its make-up and variation. As a rule it does not reach the costal 
margin and sometimes falls well short of it; but it may be yellow 
and preceded by a dark shade, well defined all the way across. 
‘Terminal area usually a little paler. Beneath yellowish to fuscous, 
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powdery or strigillate, usually with a dark discal lunule, sometimes 
with more or less obvious transverse lines or shades. 

Expands, 1.28—1.48 inches; 32-37 mm. 

[Tabitat—North Carolina; Georgia; Florida. 

Three males and four females are now under observation, and I 
have not seen many more in collections. The only dated example is 
from “ Vade Mecum, N. C., VII, 3.” No two specimens are alike, 
and yet there is no doubt of their association. The comparatively 
small size, broad primaries, conspicuous s. t. and absent t. p. lines, and 
the dark, ill-defined reniform all unite to form an absolutely unique 
combination. 

The species has been curiously misidentified in American collections, 
at least three if not four distinct species doing duty under the name, 
and never have I seen the species here described among them. The 
species indeed seems rare. Abbot refers to this fact in his description, 
but says it is more common in Virginia; but what he had from Vir- 
ginla may be questioned. Guenée had only Abbot’s figures, and his 
description fits one of my examples very nicely. He criticises Abbot’s 
engraving and says it is badly rendered; but I have examples that 
suit that engraving very well indeed. Morrison had the species from 
Georgia, but did not recognize its identity with Abbot’s form, and 
redescribed it as wniformis. It is probable, indeed, that he never even 
compared it with the figure. Doctor Bethune identified Zale horrida 
with this name, and that is no worse than the other identifications, 
some examples of calycanthata resembling reduced brown horrida. 

The spinulation of the middle tibize is distinct in both sexes, and 
in some cases there may be spines on the posterior tibiv between the 
usual spurs. The middle femora of the male are not tufted and have 
no store of specialized scales. 

The male genitalia are markedly asymmetrical, the harpes bearing no 
resemblance to each other; the figures must be referred to for details. 

The females have the terminal segment on the upper side without 
obvious impressions, and the underside is not lobed. There is a 
large anal orifice surrounded by irregular chitinous pieces, and inside 
of this, to the left, is the opening to the copulatory pouch. 


PHAOCYMA HORRIDA (Hiibner). 


1818. Zale horrida HUsBner, Zutrege, I, p. 11, figs. 31, 32. 

IS18. Zale horrida HUBNer, Verzeichniss, p. 275. 

1852. Zale horrida GUENEE, Spec. Gen., Noct., III, p. 281. 

1857. Homoptera calycanthata = WALKER, C. B. Mus., Het., XIII, p. 1054. 

1858. Drasteria horrida WALKER, C. B. Mus., Het., XIV, p. 1457. 

1865. Homoptera calycanthata = BerHuNr, Canadian Journal, X, p. 251. 

1868. Homoptera horrida (= calycanthata WALKER, not GUENEE) GROTE 
and Roginson, Trans. Am. Ent. Soe., II, p. 79. 


Ground color varying from light chocolate brown to almost black- 
ish. The patagia and posterior thoracic tufts discolorous yellowish 
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brown-behind. Primaries of the ground color to the s. t. line, beyond 
which it is a much lighter brown, ranging almost to whitish, with 
fine transverse brown strigillations. The t. p. and s. t. lines are coin- 
cident from vein 7 to the inner margin, with an outward lobe at mid- 
dle and a deep incurve below. Above vein 7 the t. p. line separates 
and goes obliquely inward to the costa in the form of a double pale 
line. The t. a. line is rather irregular and not very well marked; but 
is traceable in the paler specimens and is black, preceded by a yellow- 
ish mark on costa. The basal line is also indicated by a yellowish 
costal line, which sometimes extends across the costal area. The disk 
is crossed by three more or less obvious dusky shade lines. Sec- 
ondaries a little paler than the primaries to the terminal area, which 
is separated off by a denticulated pale line, the paler terminal area 
with brown strigillations. The disk is crossed by three or four some- 
what darker shade bands. Beneath smoky, crossed by numerous 
wavy shade bands. 

Expands, 1.40-1.60 inches = 35-40 mm. 

Habitat.——Canada to Texas, west to the Rocky Mountains, May to 
August in the northern part of its range, Texas in March and August. 

This is a very characteristic species which does not vary to any 
considerable extent, nor enough to confuse its identity at any time. 

The genitalia of the males have the harpes similar in size but quite 
dissimilar in form; both are rather narrow and bent downward; but 
the left harpe is continuous, flattened toward the tip and squarely 
cut off, while the right is extended at the angulation into a flattened 
process like a short fork. 

The female has the penultimate segment lobed, the lobes subequal, 
the opening to the copulatory pouch at the upper inner angle of the 
right lobe, and all from the side of the lobe, no part of the top being 
involved. 

HOMOPTERA CINEREA Morrison. 
1875. Homoptera cinerea Morrison, Can. Ent., VII, p. 148. 

The following is Morrison’s original description : 


ixpanse, 45 mm. Length of body, 20 mm. 

| Palpi gray, of normal form. Collar, thorax, and abdomen cinereous black. 
Pterygodes well marked. Abdomen strongly tufted, the two anal segments 
‘ochreous, very distinctly so beneath. Both wings shining, cinereous, on a 
black ground; the outer half of the wings have a slight purple tinge in certain 
lights; orbicular spot a black dot; median shade well marked, angulate on the 
median vein, followed by a blackish, less cinereous shade line, twice angulate 
opposite the brown diffuse reniform spot; subterminal line distinct inferiorly 
only a yellow brown shade along the costa of the posteror wings; the disk of 
the wings is occupied by alternating cinereous and blackish shades, the former 
predominating; one distinct black median line preceded by a blackish shade. 
Beneath uniform cinereous, gray, discal dots not prominent. 
_ Hab. Massachusetts. 

The beautiful cinereous and black coloration of this fine species will at once 
separate it. 









! 
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I have not been able to apply this description satisfactorily, but 
suspect that it refers to benesignata Harvey. There is no other that 
has the same contrasting gray and black maculation; but, on the other 
hand, I could not call the primaries “ Shining, cinereous, on a black 
ground.” I am compelled, therefore, much to my regret, to leave 
this name without definite application. 

Among the material sent me by Doctor Dyar for examination was 
a single example from the Schaus collection, labeled Miami, Florida, 
end without much doubt actually taken there. It was associated in 
the collection with South American examples marked Homoptera 
sexplagiata Walker, and is apparently the same species. 

This form is utterly unlike any other of our American species and 
is tropical in type. It is an example of that element that extends 
into our political boundaries at certain points, but is not a part of 
the faunal region to which all but a very small area of North 
America north of the Mexican boundary line naturally belongs. 

Had the species fitted naturally into any of the groups of our spe- 
cies IT would have included and called attention to it there. As it 
does not, I present a copy of Walker’s original description: ¢ 





HOMOPTERA SEXPLAGIATA. 


Mas. Cervina, subtus cinerea; thorax e punctis albis subfasciatus; pectus 
fuscum; abdomen cinereum; ale lineis plurimis transversis undulatis nigris ; 
antice fascia incompleta basali, lituris costalibus plagisque duabus magnis sub- 
marginalibus subviridiscentibus albis; postice basi testacee, fascia abbreviata 
subfusiformi submarginali alba. 

Male.—Fawn colour, cinereous beneath. Thorax with some white speckles, - 
which form incomplete bands. Pectus brown. Abdomen cinereous. Wings 
with numerous transverse undulating black lines. Fore wings with an incom- 
plete white band near the base, with white marks along the costa, and with 
two large submarginal white indistinctly iridescent patches, forming a broad 
interrupted band. Hind wings with a subfusiform submarginal band like that 
of the fore wing in colour, shortened in front; base testaceous. Length of 
the body 74 lines; of the wings 20 lines. 

a. Brazil. From Mr. Stevens’ collection. 


LIST OF THE SPECIES OF PHASOCYMA Hiibner. 


SUBGENUS PHOCYMA verdad. SUBGENUS PHA&o0cYMA vera—Cont’d. 


P. erhausta Guenée. P, edusina Harvey. 
atritincta Harvey. 

P, undularis Drury. 
nigricans Bethune. 


P. fictilis Guenée. 


guadulpensis Guenée, 


P. 


viridans Guenée. 


. dunata Drury. 


edusa Drury. 

putrescens Guerin. 

involuta Walker. 

saundersii: Bethune. 
salicis Behr. 

rose Behr. 


var. umbripennis Grote. 
P. wruginosa Guenée. 
plenipennis Walker. 
P, insuda Smith. 
P, norda Smith. 
P. minerea Guenée. 
obliqua ~ Walker. 
albofasciata Bethune. 


“ Catalogue of Heterocera, etc., XIII, 1857, p. 1064. 
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SuscENUS PHaocyMa vera—Cont’d. SUBGENUS ZALE Hiibner. 
P. lunifera Hiibner. P. cingulifera Walker. 
penna Morrison. intenta Walker. 
P. lineosa Walker. woodii Grote. 
lunifera = Grote. | lunifera = Guenée. 
galbanata Morrison. P, colorado Smith. 
P. unilineata Grote. P. rubiata Smith. 
P. obliqua Guenée. P. rubi Henry Edwards. 
P. metata Smith. P. yavapai Smith. 
P, curema Smith. P. calycanthata Smith and Abbot. 
P, helata Smith. uniformis Morrison, 
P. squammularis Drury. P. horrida Hiibner. 
P. benesignata Harvey. calycanthata = Walker. 
P. largera Smith. 
P. duplicata Bethune. Unknown to me. 
P. bethunet Smith. P. cinerea Morrison. 





BEXPLANATION OF PLATHS. 
PLATE XX XI. 


Fig. 1. Pheocyma exrhausta, dorsal view of male genitalia. Shows the _ flat- 
tened extension shielding the uncus. 

2. Pheocyma fictilis, male genitalia from side so as to show the form of 
the uncus. The harpes are not greatly dissimilar. 

-3. Pheocyma lunata, male genitalia from above; brings out more particu- 
larly the double process of right harpe. 

3a. Pheocyma lunata, same from below, showing the curved penis sheath 
and the left harpe with its irregular tip. 

3b. Pheocyma lunata, the right harpe seen from below, showing the re- 
lation of the two divisions to each other. 

3c. Pheocyma lunata, the left harpe seen from below. 

3d. Phaocyma lunata, frame of supra-anal plate with uncus. 

se. Pheocyma lunata, the penis sheath from below. 

4. Pheocyma salicis, male genitalia from above. 

5. Pheocyma edusina, male genitalia from above; the left harpe is divided 
into two parts. 

5a. Pheocyma edusina, male genitalia from side, to bring out the form of 
the very long transversely flattened uncus, 

6. Pheocyma undularis, male genitalia from above. 

7, Pheocyma umbripennis, male genitalia from above; this is the same as 
undularis, but the two figures are slightly different to bring out the 
peculiar form of the harpes. The supra-anal plate is really extraor- 
dinarily narrow and the uncus very slender. 

8. Pheocyma eruginosa, male genitalia from above. 


PLATE XXXII. 


‘Fig.1. Pheocyma insuda, male genitalia from above; harpes and uncus forced 
a little to the right to bring out the form better. 
2. Pheocyma norda, male genitalia from above. 





= Species cited in error. 
Proc. N. M. vol. xxxv—0S——18 
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Phaeocyma minerea, male genitalia from above. Very like the preceding, 
the differences in the figures being in part due to a little difference in 
point of view. 

Pheocyma lunifera, male genitalia from above. 

Pheocyma lineosa, male genitalia from above. Directly comparable 
with the preceding, both views being a little from the right to bring 
out form better. 

Pheocyma unilineata, male genitalia from above; almost symmetrical. 

Phaocyma obliqua, male genitalia from above. 


Pheocyma metata, male. genitalia from above. 


Pheocyma curema, male genitalia from above. 
Pheocyma helata, male genitalia from above. 
Pheocyma squammularis, Male genitalia from above. 


Pheocyma benesignata, male genitalia from above. 


Pheocyma duplicata, male genitalia from above. 
PLatTe XXXII. 


Pheocyma bethunei, male genitalia from above; somewhat distorted by 
pressure. 

Pheocyma cingulifera, male genitalia from above; almost symmetrical. 

Phaocyma colorado, male genitalia, obliquely from above and right side. 

Pheocyma rubiata, male genitalia from above and a little to the right. 

Pheocyma rubi, male genitalia from above and a little to the right; 
directly comparable with the preceding. 

Pheocyma yavapai, male genitalia from above; should be compared 
with the similar structure in edusina. 

Pheocyma calycanthata, male genitalia from above and a little to the 
right. 

Pheocyma exhausta, terminal segments of female abdomen from be- 
neath. 

Pheocymea fictilis, terminal segments of female abdomen from beneath. 

Pheocyma lunata, terminal segments of female abdomen from beneath; 
the bursa copulatrix is shown at the right, connected with the ringed 
opening. 

Pheocyma salicis, terminal segments of female abdomen from beneath. 

Pheocyma edusina, terminal segment of female abdomen from beneath ; 
showing opening to copulatory pouch at left side of plate. 


PGATE Ox ONL 


Pheocyma undularis, terminal segments of female abdomen from be- 
neath, with opening to bursa copulatrix at the upper angle of right 
plate. On the other figures the opening is indicated in a similar way 
and approximately it is near the upper junction of the two plates 
but always from the right plate. 

Phewocyma umbripennis, same as the preceding and shows about the 
extent of the variation found within specific limits. 

Pheocyma eruginosa, terminal segments of female abdomen from be- 
neath. 

Pheocyma insuda, terminal segments of female abdomen from beneath. 

Pheocyma norda, terminal segments of female abdomen from beneath. 

Pheocyma minerea, terminal segments of female abdomen from _ be- 
neath; practically like the preceding. 

Pheocyma lunifera, terminal segments of female abdomen from beneath. 
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Phoocyma lineosa, terminal segments of female abdomen from beneath ; 
practically like the preceding. 

Phawocyma unilineata, terminal segments of female abdomen from be- 
neath. 

Phawocyma obliqua, terminal segments of female abdomen from beneath. 

Phawocyma metata, terminal segments of female abdomen from beneath ; 
note the difference in the location of the opening to the bursa copu- 
latrix as compared with the preceding and next following species. 

Pheocyma curema, terminal segments of female abdomen from beneath. 


PLATE XXXV. 


Phawocyma helata, terminal segments of female abdomen from beneath. 

Pheocyma squammularis, terminal segments of female abdomen from 
beneath. 

Phaocyma benesignata, terminal segments of female abdomen from 
beneath. 

Phawocyma largera, terminal segments of female abdomen from beneath. 

Pheocyma duplicata, terminal segments of female abdomen from be- 
neath. 

Phewocyma bethunei, terminal segments of female abdomen from = Dbe- 
neath, 

Phewocyma cingulifera, terminal segments of female abdomen from 
beneath. 

Pheocyma colorado, terminal segments of female abdomen from be- 
neath. 

Pheocymea rubiata, terminal segments of female abdomen from beneath. 

Pheocyma rubi, terminal segments of female abdomen from beneath. 

Pheocyma yavapai, terminal segments of female abdomen from beneath. 
In this and the following the segment is broken into fragments and 
the opening to the copulatory pouch is not well marked. 

Pheocyma calycanthata, terminal segments of female abdomen from 
beneath. 

PLATE XXXVI. 


Pheocyma lunata, leg of male from the inner side showing the mass 
of specialized hair and scales in place. 

Same, with the specialized mass removed and only the fringe of hair 
in place. 

Varieties of scales and hair found in the mass; the broad scales are 
striated and form the outer covering to the mass. 

A bundle of hair or rod-like scales forming the great bulk of the fluffy 
mass when teased out. 
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MALE AND FEMALE GENITALIA OF PH4ZOCYMA. 


FOR EXPLANATION OF PLATE SEE PAGE 274, 
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STRUCTURAL DETAILS OF LEG OF PH4OCYMA LUNATA. 


FOR EXPLANATION OF PLATE SEE PAGE 275, 





NEW AMERICAN PALEOZOIC OSTRACODA. 


PRELIMINARY REVISION OF THE BEYRICHIID4%, WITH 
DESCRIPTIONS OF NEW GENERA. 


3y Epwarp O. Urricn, 
Geologist, U. S. Geological Survey, 
AND 
Ray S. BaAssier, 


Curator, Division of Invertebrate Paleontology. 


INTRODUCTION. 


As defined in modern text-books, the Paleozoic family of Ostra- 
coda, Beyrichiide, embraces a large and constantly growing assem- 
blage of genera and species. The unwieldiness of the typical genus 
Beyrichia became apparent some forty years ago, when T. Rupert 
Jones, the well-known and highly conservative English authority, 
and H. B. Holl first suggested the separation of the “ simplices” as a 
distinct generic group under the name Primitia.» At a later date 
these authors proposed the separation of the less sharply defined 
“ Corrugat ” group, typified by Beyrichia wilckensiana, under the 
name Al@denia.© In the same paper they propose the genus 
Bollia’ and in the next succeeding number of that periodical two 
other generic groups are distinguished as Strepula® and Placentula.! 

Working independently, Jones had also instituted the genus A7rh- 
bya? for a Permian species thought to have relations to the Bey- 





@ Wor previous articles of this series see Jour. Cincinnati Soc. Nat. Hist., XTX, 
1900, pp. 179-185, and Proc. U. S. Nat. Mus., XXX, No. 1446, 1906, pp. 149-164, 
DL peexere 

bAnn. and Mag. Nat. Hist. (3), XVI, 1865, p. 415. 

In 1855 (Ann. and Mag. Nat. Hist. (2), XVI, p. 85), Jones divided Bey- 
richia, as then defined by him, into three groups, (1) “ simplices,’ including the 
forms subsequently referred to Primitia and allied genera; (2) ‘* Corrugatie,” 
with B. wilckensiana as the type of the group, and (38) * Jugosie,” including, 
besides B. kla@deni, the type of the genus, also certain Ordovician species subse- 
quently referred to Tetradella and Ctenobolbina by Ulrich. 

© Ann. and Mag. Nat. Hist. (5), XVII, pp. 347, 362. 

47Idem, p. 360. 

Idem, p. 403. 

‘Tdem, p. 407. 

9 Trans. Tyneside Nat. Field Club, IV, 1859, pp. 129, 134, 136, 
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richiidx. Later, in their papers on Carboniferous and Permian Ostra- 
coda, Jones and Kirkby, while maintaining that Beyrichia is the 
genus under which the majority of the late Paleozoic species with 
grooved or suleate valves should be placed, yet thought it necessary 
to distinguish, first the two groups Beyrichiella and Beyrichiopsis, 
and a few years later Synaphe.’ Finally, Jones separated the bino- 
dose Primitiz from the more simple types, as U//richia and the most 
simple, nonsuleate types, as A parchites. 

In 1890 the senior author of the present paper published the first 
results of investigations begun in the hope that they might end in a 
complete revision of the American Paleozoic Ostracoda. For vari- 
ous reasons the realization of this hope has been greatly delayed, and 
seems yet far in the future. In the first place the effort to procure 
meterial for study proved so overwhelmingly successful that the task 
assumed proportions quite beyond expectations. The unusual diffi- 
culty of the subject was recognized in the beginning, but with this 
unsuspected expansion of the material its difficulties seemed to grow 
greater and greater, while the mere description of the new and the 
revision of the old species has itself become a formidable piece of 
work. Another distressing obstacle was the necessity of finding some 
more accurate and satisfactory yet cheap method of illustration than 
had been employed hitherto. After long experimentation the writers — 
believe they have finally solved the problem to the extent of offering © 
at least serviceable if not uniformly artistic representations of the | 
objects. However, these difficulties might all have been overcome long 
before this had not other more imperative duties consumed by far 
the greater part of the time that has elapsed since 1890. With this — 
unavoidable drawback even future progress on the monographical 
treatment of the Paleozoic Ostracoda must necessarily continue to 
be somewhat sporadic. . 

In the first of Ulrich’s papers on Ostracoda’ six new genera of— 
Beyrichiide were proposed. <All of these, except Jonesella, were- 
based on or include species previously referred to either Beyrichia or — 
Primitia. Thus Tetradella was proposed for the B. complicata 





group, Ceratopsis for the horned but otherwise similar group typified 
by B. chambersi, Ctenobolbina for the B. ciliata group, Drepanella for 
a mostly undescribed section, but including 2. richardsoni, and Lury- 
chilina \ikewise for a largely undescribed group that was thought to 





4 Geol. Mag., 38d Dee., III, 1886, pp. 484, 4388. 

» Carboniferous Ostracoda from Ireland, Sci. Trans. Roy. Dublin Soc. (2), 
VI, 1896, p. 190. 

Quart. Journ, Geol. Soc. London, XLVI, 1890, p. 545. 

@ Ann. and Mag. Nat. Hist. (6), III, 1889, p. 384 

© New and Little Known American Paleozoic Ostracoda, Journ. Cincinnati Soe. 
Nat. Hist., XIX, 1890-91, pp. 104-187, 1738-211. 
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include at least one or two of the broadly margined Primitiz. In a 
later publication ® two other simple Beyrichian genera were intro- 
duced, namely, Primitiella and [/alliella, both founded on groups of 
species previously referred to Primitia. In the same work two some- 
what aberrant Primitian genera, Yilobella and Dicranella, were also 
described. 

Except Synaphe, all of these twenty-one genera have turned out 
te be reasonably natural generic groupings of the species previously, 
and in most part since, referred to the Beyrichiide. With the recent 
multiplication of species through the discovery of new forms, it 
happens, as might be expected, that many of the species referred to 
the new genera, in the perhaps pardonable wish to emphasize the im- 
portance of the latter, now appear to belong to other not less well 
defined groups whose discrimination seems equally essential in an 
adequate classification of the wealth of specific forms now known. 
Because of the small range of diagnostic characters furnished by the 
shells, and more the inconstancy of these characters when a great 
group like Jones’s Beyrichiide is considered, it is impossible to formu- 
lute a broad family definition without going into undesirable detail. 
In the classification of living Ostracoda the family groups are based 
on anatomical modifications, the shells being scarcely considered. In 
fossil forms, obviously, the systematist is limited to modifications of 
the carapace. While the paleontologist’s classification is, therefore, 
hable to grave misassociations, 11 should be remembered that the 
results of his efforts may be the best obtainable with the criteria 
available to him. 

After a considerable study of living Ostracoda, the writers have 
been forced to the conviction that students of fossil species, especially 
those found in Paleozoic rocks, can not expect much help in their 
labors from even an extensive knowledge of living forms. The 
Cypride, even, which family, perhaps on account of lack of diag- 
nostic characters, is at present thought to range back in time to early 
Ordovician, may yet be shown to be distinguishable from their pre- 
sumed Paleozoic representatives. The Leperditiide and Beyrich- 
ide, however, stand alone with no recognized close affinities to post- 
Paleozoic Ostracoda. These fossils, therefore, the paleontologist 
must work out for himself and do the best he can with the material 
at his command. 

After the foregoing introductory remarks, some attempt to re- 
define the existing classification of Paleozoic Ostracoda is necessary. 
As the investigations are far from complete, the attempt must, to a 
considerable extent, be preliminary to the final effort to be made in 


“Geol. and Nat. Hist. Surv. Minnesota, Final Rept., III, Pt. 2, 1894, pp. 
629-693. 
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the proposed monograph. While confessing its preliminary nature, 
it should not be supposed that the results here presented are founded 
on studies of only a part of the species immediately concerned. On 
the contrary, the authors have taken into account not only every rec- 
ognizably described or figured Beyrichian, but also a host of unpub- 
lished species. If a classification of any family or subfamily could 
be made final without first, or at the same time, subjecting all related 
famihes to a similar close investigation, the following might lay 
claim to being so. But as it is manifestly impossible to do this with- 
out extending the field of study beyond the point attained, the present 
contribution pretends to nothing better than a report of progress. 


ORIENTATION OF THE VALVES. 


The feature of the study of Paleozoic Ostracoda, about which the 
literature of the subject seems to show greatest variability and un- 
certainty among authors, is the determination of which of the two 
ends of the carapace and valves is the anterior. The rule most gen- 
erally apphed is to call the thicker end posterior. The present 
writers are agreed with this as a general principle or rule, but not 
as a law. Close comparisons, and especially exact analyses of the 
lobes of Beyrichian forms, showed so many exceptions to the rule 
that it seemed necessary to seek other and if possible more reliable 
criteria. The position and trend of the median furrow was the first 
feature to be investigated. Next the lobes were compared, and 
finally the outline of the valves. It was found that all three of 
these features afford more reliable evidence than does the relative 
thickness of the ends. With the application of these several criteria 
certainty and uniformity in orientation is attained, which, for pur- 
poses of description and comparison, is, after all, the chief essential ; 
but there are no positive means, and perhaps never will be, of deter- 
mining that the end of the fossil shell here called posterior did not 
really lodge the cephalic organs of the living animal. Still the pro- 
priety of the orientation adopted is supported by plausibility based 
on facts, the bearing of which seems incontrovertible if not wholly 
decisive. 

The principal line of evidence on which the orientation of the 
ralves of Beyrichia and allied ostracods is based is derived from the 
position of the eye tubercle and the outline of the valves of 
Leperditiide. That the small tubercle referred to was really con- 
nected with the visual organs of the animal of Leperditia is univer- 
sally accepted by paleontologists. Hence we are justified in assum- 
ing that its location marks the anterior end of the carapace. Start- 
ing with this accepted fact, we note (1) that the eye-bearing end of 
the valve is almost always narrower than is the other end; (2) that 
the outhne of the valves exhibits a backward swing so that a rec- 
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tangular line drawn from the middle of the straight cardinal edge 
divides the area of the valve into two more or less unequal parts of 
which the posterior is the longer and usually the greater. In other 
words, the valve is more or less oblique and its outline suggests a 
parallelogram rather than an oblong. Now, in by far the majority 
of Primitiide and Beyrichiide, the narrower and, rather less gen- 
erally, the thinner half of the carapace is determined to be anterior 
also by the retral swing of the outline and the comparative analysis 
of the nodes, lobes, and furrows. 

The retral (parallelogram) swing of the outline is perhaps the 
most persistent of the criteria, beimg applicable in even those cases 
(certain Leperditellide) in which the valves are without nodes, their 
surface uniformly convex, and the ends nearly or quite equal in height. 
In many of the true Beyrichie the resulting obliquity of outline and 
inequality of the ends are both very inconspicuous (as, for instance, 
B. kochii, B. maccoyiana, B. saltertana), and in this genus it is often 

necessary in deciding which is the right and which the left valve to 
rely almost entirely on the correlation of the lobes. The data for 
this correlation are furnished by species like Beyrichia clavata, in 
which the “swing” and the difference in height of the two ends is 
sufficient to leave no doubt as to which is the anterior. <A study of 
such a species shows that the median lobe is united below with the 
larger anterior lobe by means of a low and thin isthmus, and that the 
posterior lobe, if its ventral extremity extends forward at all, passes 
beneath this isthmus. It is observed further that the median lobe is 
located nearer the posterior than the anterior lobe; in other words, 
that the anterior furrow is almost without exception the wider of the 
two. Now, bearing these facts in mind, the antericr lobe is recog- 
nized at once as the one that is connected below with the median 
lobe. When this ventral union of the anterior and median lobes is 
obsolete, as in B. tuberculata and its immediate allies, the posterior 
lobe is usually recognized by the location of the median lobe which, 
us said, is commonly placed more or less distinctly behind the center 
of the valve. When this and all other tests seem indecisive, as they 
may rarely be in a species like B. bronni Reuter, then it is still pos- 
sible to orient the valves by comparing minor nodes and furrows on 
the lobes with similar markings on less difficult species. 

_ Additional evidence tending to show that the criteria relied on by 
the writers in orienting the valves of Beyrichiide is furnished by the 
‘Chazy ostracod erroneously referred to Beyrichia by Jones under the 
name B. clavigera. This species, though strikingly like a Beyrichia 
n having a median node within the bend of a strongly curved, low 
sidge, seems yet to belong to the Leperditiida. It has an eye tubercle 
ind agrees in all other respects, save the curved ridge, with species of 
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Tsochilina, and the ridge even is represented in subdued form in /. swb- 
nodosa. The significant fact in this connection is that in this, we 
might almost say prophetic species, the above discussed criteria by 





Fics. 1-10.—1. LEFr SIDE OF ENTIRE SPECIMEN X 2 OF LEPERDITIA FABULITES (CONRAD). 
ANTERIOR END INDICATED BY THE SMALL “ OCULAR’? TUBERCLE, ITS LESSER HEIGHT, | 
AND BACKWARD SWING OF VALVE. 2. LEFT VALVE OF ISOCHILINA ? SUBNODOSA ULRICH, 
* 8, A NEARLY EQUAL FORM. ANTERIOR SIDE INDICATED BY OCULAR AND OTHER TUBER- 
CLES, THAT WHEN PRESENT ARE ALWAYS IN FRONT HALF OF VALVES. 3. RIGHT VALVE 
OF ISOCHILINA? CLAVIGERA (BEYRICHIA CLAVIGERA JONES) X 10, SHOWING THE OCU- 
LAR TUBERCLE AND MUSCLE SPOT OF LEPERDITIIDZ, THUS DETERMINING WHICH IS THE 
ANTERIOR SIDE AND INCIDENTALLY AFFORDING A GOOD EXAMPLE OF RETRAL SWING. OR- 
DOVICIAN (CHAZY SHALE), NEAR OTTAWA, CANADA. 4. LEFT VALVE OF BEYRICHIA TU- 
BERCULATA (KLOGEDEN) X 5 (AFTER REUTER). ANTERIOR SIDE RECOGNIZED BY ITS INFE- 
RIOR HEIGHT, SLIGHT RETRAL-SWING, AND BY CORRELATION OF NODES OF VALVE. 5. RIGHT 
VALVE OF BEYRICHIA CLAVATA KOLMODIN (AFTER KIESOW). ORIENTATION DETERMINED 
BY SAME CRITERIA AS IN FIGURE 4. 6. LEFY VALVE OF CTENOBOLBINA ALATA ULRiCH, 
X 18 (AFTER ULRICH). ANTERIOR END RECOGNIZED BY ITS TAPER AND BY THE RERAL 
SWING OF THE OUTLINE. 7. LEFT VALVE OF CTENOBOLBINA CILIATA (EMMONS), X 18 
(AFTER ULRICH). ORIENTATION DETERMINED BY COMPARISON OF LOBES WITH THOSE OF 
C, ALATA, IN WHICH THE ANTERIOR BEND IS NARROWER AND THE RETRAL SWING MORE PRO- 
NOUNCED. 8. BEYRICHIA (STEUSLOFFIA) LINNARSSONI (IKKRAUSE). RIGHT VALVE, X 15 
(AFTER REUTER). ORIENTED BY COMPARISON OF LOBES WITH THOSE OF BEYRICHIA CLA- 
VATA AND B. TUBERCULATA. 9. BEYRICHIA SALTERIANA JONES, X 10 (AFTER REUTER). 
THE ENDS BEING ALMOST EXACTLY EQUAL IN THIS SPECIES THE ORIENTATION OF ITS 
VALVES IS POSSIBLE ONLY BY COMPARISON OF ITS LOBES WITH THOSE OF OTHER BEY- 
RICHI®, LIKE B. CLAVATA. IN THESE, OTHER CORROBORATIVE CRITERIA ARE AVAILABLE, 
SUCH AS THE TAPER OF THE VALVES ANTERIORLY AND THE RETRAL SWING OF THE OUT- 
LINE. ACCORDINGLY THE FIGURE REPRESENTS A RIGHT VALVE. 10. DIFFERENT VIEWS OF 
A LEFT VALVE OF BEYRICHIA TUBERCULATA-BUCHIANA REUTER, X 6 (AFTER REUTER). 
THE EXAMPLE FIGURED POSSESSES THE VENTRAL POUCH, WHICH FEATURE REUTER AND 
OTHER WRITERS REGARD AS DISTINGUISHING THE FEMALE IN BEYRICHIA AND ALLIED 
GENERA. THE POUCH IS LOCATED INVARIABLY ON THE LOWER PART OF THE POSTERIOR 
LOBE. 





which the right valve is distinguished from the left is supported by 
the evidence of the eye-tubercle. 
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Finally, the posterior location of the peculiar ventral pouch that 
Reuter and others have interpreted, we believe correctly, as ovarian 
inflations, is wholly in accord with the other criteria. 


BEYRICHIA OF AUTHORS. 


The genus Beyrichia was founded by McCoy in 1846.° His “* rough 
sketch ” of the valves of the Irish species that first convinced McCoy 
that these fossils were bivalved crustacea and not trilobites gives a 
crude idea of the common Silurian form subsequently identified by 
Jones and others with B. kladeni McCoy. As McCoy ranks “Battus 
tuberculatus ” of Kloeden as a synonym of his Beyrichia kladeni, and 
as the two forms are distinguishable species, it is difficult to decide 
which of the two should rank as the genotype. However, as they are 
unquestionably congeneric, the point is of little consequence. 

Subsequent authors have referred a considerable variety of Ostra- 
coda to the genus. In fact, for many years it served as the temporary 
lodging place for nearly all of the Paleozoic species with furrowed or 
ridged valves. As noted above, a 
large part of these has been re- 
moved and distributed among other 
genera, but at the present writing no 
less than 150 species and varieties 
are still credited to Beyrichia. 
Many of these remaining species are 
noPcunicuyvcongeneric with the typer F . 7. Goss ow aecCows OuteINAn 
and hence will be removed, chiefly SKETCHES OF BEYRICHIA KLMDENI. 
to new genera and to the long mis- 
understood ATVewdenia, the other more obvious departures from the 
generic type having been already mostly weeded out through the 
efforts of Jones, Holl, Kirkby, Krause, and Ulrich. 

The genus Aledenia constitutes a close ally of the typical Bey- 
richie. The practical discrimination of the two groups, in certain 
cases at least, suggests that the boundary is artificial and probably 
results in occasional unnatural associations. But it is impossible to 
wholly escape this condition in any classification that is not too in- 
volved to be practical. Therefore, since the distinctive characters 
relied on in separating the two groups operate, as a rule, in apparent 
accord with genetic lines, A7ewdenia is accepted, with some justifiable 
modifications of the original diagnosis, as a useful designation. The 
comparatively few species about which there is doubt are provision- 
ally left with Beyrichia. 

Accepting Beyrichia kledeni and B. tuberculata as the types of the 
genus, and bearing in mind the ground to be occupied by the revised 
Kledenia, the restricted genus Beyrichia may be defined as follows: 





4Syn. Sil. Foss. Ireland, p. 57. 
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Genus BEYRICHIA McCoy, emended. 


Beyrichia McCoy, Synop. Sil. Foss. Ireland, 1846, p. 57. 

Beyrichia Beit and Forses, in Burmeister’s Org. Tril., London, Suppl. App., 
p. 124. 

Beyrichia McCoy, Brit. Pal. Rocks and Foss., 1854, p. 135. 

Beyrichia (part) Jones, Ann. and Mag. Nat. Hist. (2), XVI, 1855, p. 85. 

Beyrichia (part) Hay, Nat. Hist. New York, Pal., III, 1859 [1861], p. 377. 

Beyrichia (part) BARRANDE, Syst. Sil. du Centre Boheme, I, Suppl., 1872, p. 490. 

Beyrichia (part) Zirret, Handbuch d. Pal., II, 1885, p. 553. 

Beyrichia RevutTeER, Zeits. d. d. geol. Gesell., XXXVII, 1885, p. 628. 

Beyrichia (part) JoNeEs and Horn, Ann. and Mag. Nat. Hist. (5), XVII, 1886, 
pp. 3388, 345. 

seyrichia JONES and KiIrKByY, Proc. Geol. Assoc., IX, 1886, p. 505. 

Bollia (part) Jones, Ann. and Mag. Nat. Hist. (5), XIX, 1887, p. 408. 

Beyrichia VERWoRN, Zeits. d. d. geol. Gesell., XX XIX, 1887, p. 27. 

Feyrichia (part) Krause, Zeits. d. d. geol. Gesell., XLI, 1889, p. 17. 

tollia (part) KRAUSE, Zeits. d. d. geol. Gesell., XLI, 1889, pp. 13, 14. 

Peyrichia Mititer, North Amer. Geol. and Pal., 1889, p. 534. 

Beyrichia Vocpes, Annals New York Acad. Sci., V, 1889, p. 8. 

Ctenobolbina (part) ULricn, Jour. Cincinnati Soc. Nat. Hist., XTIT, 1890, p. 111. 

Strepula (part) KRAUSE, Zeits. d. d. geol. Gesell., XLIII, 1891, p. 498. 

Beyrichia (part) Ubricu, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., 
TT Pet. 2) 1894y sp; 165i 

Beyrichia WOKEN, Die Leitfossilien, 1896, p. 40. 

Beyrichia Guricu, Verh. d. Russ.-Kais. Mineral Gesell. zu St. Petersburg (2), 
1896, p. 385. 

Peyrichia GRABAU, Bull. Buffalo Soc. Nat. Sci., VI, 1899, p. 306. 

Leyrichia ULRIcH and BaAsster, Proc. U. 8S. Nat. Mus., XXX, 1906, p. 151. 

Carapace comparatively large, 2 mm. to 5 mm. in length, semiovate 

or semicircular to oblong in outline, with sharp dorsal and rounded 

ventral angles. Valves only moderately convex, strongly impressed 

with two vertical furrows, extending from the straight dorsal edge 

to the ventral portion of the valve so as to divide the intramarginal 

part of the surface into three unequal and unsymmetrical lobes. 

These vary considerably in size with respect to each other and with 

respect to their separation; also in the development of their ventral 

ends. The furrows may be much narrower or they may equal the 

ridges in width. The ovate median lobe is the most constant in form 

and size, usually the smallest, and ordinarily begins some distance 

beneath the dorsal edge. The anterior lobe, though generally the 

largest, 1s the most variable in size and form, being also often broken 

up into subsidiary nodes. The posterior ridge is, as a rule, the nar- 

rowest, runs nearly parallel with the posterior border, is rounded 

and thickest above, sometimes constricted near its middle, and often 

tapers to the vanishing point near the middle of the ventral edge. 

In other species it joins the ventral prolongation of the anterior lobe, 

in which cases commonly all three lobes are joined. When only two 

of the lobes are connected, it is, perhaps invariably, the median and 

the anterior. Ventral pouch (presumably of female) egg-shaped or 


a at 
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subglobular, as large or larger than either of the ordinary lobes, 
arising from the ventral part of the posterior lobe, hence located 
wholly or mostly behind the middle of the valve. A flange-like bor- 
der around the ends and the ventral side. This may be narrow or 
wide, simple or rimmed, and variously ornamented with granules or 
spines. The flange overhangs the real contact edges which are bev- 
eled inward, the opposite edges meeting either flush or that of the 
right valve very slightly overlaps the edge of the left. Surface of 
valves smooth, granulose, punctate, or reticulate, or granulo-reticulate. 

The following species have the characters of the genus as here 
restricted : 


ORDOVICIAN SPECIES. 


Beyrichia (Steuslofia) acuta (Bey- Beyrichia (Steusloffia) signata (Bey- 


richia erratica, var. acuta IWrause). richia signata IWrause). 

Beyrichia (NSteuslofia) antiqua (Bey- Beyrichia tumida (Ctenobolbina — tu- 
richia antiqua Steusloff). mida Ulrich). 

Beyrichia granulifera, new name (Bol- Beyrichia v-scripta (Bollia v-seripta 
lia granulosa Krause). Krause). 


Beyrichia  (Steuslofia) — linnarssoni 
(Strepula linnarssoni Wrause). 


SILURIAN SPECIES. 


Beyrichia admixta Jones and Holl. Beyrichia kladeni McCoy. 

Beyrichia aequilatera Hall. Beyrichia kloedeni acadica ® Jones. 
Beyrichia baueri Reuter. Beyrichia klaedeni antiquata Jones. 
Beyrichia baueri tripartita Reuter. Beyrichia kladeni bicuspis Kiesow. 


Beyrichia (Steuslofia) beyrichioides Beyrichia kloedeni granulata Jones. 
(Strepula beyrichioides Jones and Beyrichia kladeni infecta Jones. 


Holl). Beyrichia kladeni intermedia Jones. 
Beyrichia bolliana Reuter. Beyrichia kladeni intermedia, subvar. 
Beyrichia bronni Reuter. subspissa Jones and Holl. 
Beyrichia buchiana Jones. Beyrichia kladeni nuda Jones. 
Beyrichia buchiana angustata Reuter. Beyrichia kle@deni protuberans Boll, 
Beyrichia buchiana incisa Reuter. Beyrichia kledeni subtorosa Jones. 
Beyrichia buchiana lata Reuter. Beyrichia kladeni torosa Jones. 
Beyrichia buchiana nutans Wiesow. Beyrichia kladeni verruculosa Jones. 
Beyrichia clavata Wolmodin. Beyrichia kochii Boll. 

Beyrichia damesi Ikrause. Beyrichia lata ® Hall. 

Beyrichia diffusa Jones. Beyrichia lauensis Wiesow. 

Beyrichia dubia Reuter. Beyrichia lindstromi Wiesow. 

Beyrichia grandis Wolmodin. Beyrichia maccoyiana Jones. 

Beyrichia granulosa ® Hall. Beyrichia maccoyiana sulcata Reuter. 

Beyrichia interrupta (Bollia inter- Beyrichia moodeyi,“ new species.? 
rupta Jones). Beyrichia muldensis Chapman. 


Beyrichia jonesii Boll. Beyrichia nodulosa Boll. 


@ American species. 

+ This species is very similar to B. maccoyiana and is probably the American 
form referred to this latter species by Jones. It is distinguished by the greater 
isolation of the median lobe and the very finely punctated surface of the lobes. 
See Plate XXXVII, fig. 8. 

Formation and locality—Cayuga formation, near Cacapon, West Virginia. 

Cotypes.—Cat. No, 53936, U.S.N.M. 
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Beyrichia nodulosa exrpansa (B,. lind- 
stromi, var expansa WKiesow). 

Beyrichia noetlingi Reuter. 

Beyrichia noetlingi conjuncta Reuter. 

Beyrichia plagosa® Jones. 

Beyrichia plicata (Hntomis — plicata 
Krause). 

Beyrichia pustulosa® Hall. 

Beyrichia reticulata (Strepula reticu- 
lata (limbata in text) Krause). 

Beyrichia reuteri Krause. 

Beyrichia salteriana Jones. 

Beyrichia scanensis Wolmodin. 

Beyrichia (Steusloffia) simplex (Strep- 
ula_ simplex Krause). 


DEVONIAN 


Beyrichia spinulosa Boll. 

Beyrichia steuslofii Krause. 

Beyrichia trilobata (Entomis trilobata 
Krause). 

Beyrichia tuberculata (Battus tuber- 
culatus Kloeden). 

Beyrichia tuberculata bigibbosa Reu- 
ter. 

Beyrichia tuberculata foliosa Jones. 

Beyrichia tuberculata spicata Jones. 

Beyrichia tuberculato-kochiana Reuter. 

Beyrichia umbonata (Beyrichia  bol- 
liana umbonata Reuter). 

Beyrichia waldronensis,“ new species.” 


SPECIES. 


Beyrichia aurita Richter. 
Beyrichia devonica Jones and Wood- 
ward. 


Beyrichia, new species (B. kledeni 
var. Jones). 


Approximately 225 named species and varieties, varying in time 
from the Cambrian to the Permian, have, in the past sixty years, been 
referred to Beyrichia. Of the total number, only the seventy-three 
species and varieties listed above may be accepted as conforming 
strictly to the genus as here characterized. Only a few of these are 
Ordovician, and only two or three Devonian. The Cambrian species 
are regarded as widely different and probably not Ostracoda at all, 
while none of the Carboniferous species is strictly referable to the 
genus. As restricted, then, Beyrichia is preeminently a Silurian 
genus. 

It is interesting to note further that only four of these species are 
as yet known in American deposits, and of these but one, Beyrichia 
granulosa Hall, is found in the Ohioan province, the other three oc- 
curring in the Atlantic and Polar provinces. Al] the remaining true 
Beyrichiz seem to be confined to Baltic and British deposits, none of 
the central and southern European species being, so far as known, 
strictly referable to the genus. The list will be increased by two or 
three as vet unpublished east American Silurian species, but even 
with these the American representation is so weak that it is justifiable 





“ American species. 

»> Related to B. moodeyi and B. maccoyiana, but has a much broader marginal 
border, a rather longer median lobe, and a distinctly reticulate surface which is 
especially marked on the lobes. The species presents considerable resemblance 
to Beyrichia reticulata as figured by Krause, but differs in wanting the crest- 
like ridge. See Plate XXXVII, figs. 9, 10. 

Formation and locality.—Niagaran (Waldron shale), Waldron, Indiana. 

Cotypes.—Cat. No. 41660, U.S.N.M. 


ie 
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to regard Beyrichia as essentially a north E turopean genus. The 
direct opposite is true of the group of Beyrichiide typified by 2. 
wilckensiana Jones, for which Jones and Holl subsequently erected 
the genus Aledenia. That is to say, the latter genus is much more 
strongly developed in America than in Europe. 

About ninety of the species originally described as Beyrichia re- 
main to be distributed among their proper genera. A large part of 
this number will be accounted for in the following discussions of the 
other genera of the family. But a considerable number will remain 
s then that for one reason or another cannot yet be definitely 
placed. In most cases it is lack of knowledge that suggests delay 
in deciding their systematic positions. A few, however, require 
further study and comparison, being too peculiar to fall readily into 
place. 

The species here definitely referred to Beyrichia fall into seven, 
in part genetic, in part perhaps artificial groups. The first three of 
of these, the B. kledeni, the B. tuberculata, and the B. buchiana 
groups, are made up entirely of unequivocal species of the genus. 
The other four groups, however, are more or less synthetic, and, 
though including species that cannot be clearly distinguished from 
Beyrichia, they are yet closely connected with species that must be 
referred to other genera. In other words, they represent different 
lines of development that seem to have originated in diverse 
Ordovician types but ended through what might be called convergent 
evolution in much more uniform stages. It appears further that in 
the decline of the genus a partial reversion to ancestral stages took 
place. Suggestive observations bearing on these points will be found 
in the following notes. 
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GROUP OF B. KLOGSDENI. 


| This group embraces B. kledeni, B. maccoyiana, B. bolliana, B. 
tochii, B. tuberculato-kochiana, B. moodeyi, new species, B. lind- 
strom, and most of the forms described by various authors as vari- 
ties of the first-named species. Its valves are usually short, semi- 
Aliptical in outline, and sharply lobed. The lobes are of medium 
shickness, the anterior one tending to enlargement and dissection, 
while the middle lobe is nearly as large as the posterior and com- 
nonly exhibits a tendency to union with the incurved ventral extrem- 
ty of the anterior lobe. The posterior lobe is more or less acuminate 
ind incurved below, but does not extend forward beyond the base of 
she median lobe. The type usually is shorter and always has some- 
vhat thicker and more bulbous lobes than the buchiana section, and 
ib is commonly shorter, with less dissected anterior and posterior 
“obes, and a longer median lobe than the tuberculata group. It con- 
titutes, therefore, an admirable central type for the genus, and its 
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least synthetic, hence most characteristic phase. None of the species 
belonging to the group suggests genetic relations to species not in- 
cluded in the genus as here defined. 


GROUP OF B. BUCHIANA. 


In B. buchiana and its nearest allies and varieties the anterior and 
median lobes are joined, as commonly happens in Beyrichia, but the 
anterior lobe is thinner and the ventral connection proportionally 
thicker than usual, the combination giving to the united lobes a strik- 
ing similarity to the horse-shoe ridge in the B. wngula section of Bo 
lia. Indeed, Beyrichia buchiana and the Cincinnatian Bollia requ- 
caris (Emmons) and 2B. persulcata (Ulrich) are sufficiently alike in | 
general aspect to have induced so thorough a student of Ostracoda _ 
as T. Rupert Jones to refer a partially covered specimen of the last 
to the Silurian Beyrichia. 
The resemblance might be 
regarded as indicating ge- 
netic affinity between the 
two, the younger B. buchi- 
ana being evolved through 
the continued and _ finally | 
total obsolescence of the 
anterior marginal ridge of | 
the Bollia. 

Though admitting the 
Fies. 12—15.—12-14. LEFT VALVE AND SIDE AND pasties : 

EDGE VIEWS OF ANOTHER LEFT VALVE OF BOLLIA possibility of such a deri- ; 

REGULARIS (EMMONS), X 30. ARNHEIM Beps or vation, it has yet seemed to ~ 

Retoro can, Waren Oui YE 2M the writers an improbablel 

(AFTER JONES). THE FIGURES ARE INTENDED TO relationship. Theo mame 4 

B. BuCHIANA GROUP or Baricuia mom Bortz, Silaleridge is) one of Thal 

most stable characters of 
Bollia, and though its ventral part is often low and sometimes quite 
obsolete, there is no evidence to show that the anterior part is even — 
lost entirely. The arrangement of the ridges in Bollia is bilateral 
with respect to a median ‘furrow, in Beyrichia with respect to a me-- 
dian lobe. In Bollia regularis the anterior marginal ridge is paired 
with a less well-developed posterior ridge, the pair of median ridges. 
uniting below as usual. In testing the possible derivation of Bey- | 
richia buchiana from Bollia regularis, it should be remembered that 
in the Beyrichia it is the anterior and median lobes that are united,” 
and that if the suggested derivation were a fact, it must have been by_ 
anterior shrinkage of the Bollia and final loss of the part bearing the- 
anterior marginal ridge. Instead of this it seems certain that the 
stronger of the terminal ridges on valves of B. regularis is the ante- | 
rior one, proving that in this species at least the conditions are the 
opposite of what they should be. 
















no. 1646. REVISION OF BHYRICHIID2#—ULRICH AND BASSLER. 989 


The B. buchiana group is characterized by its comparatively long 
shells, but passes by easy gradation into the B. kle@deni group, the 
mere proportionate shortening of the valves sufficing to bring about 
some of the differences between them. On the other side it grades by 
thickening and division of lobes into the 2B. tuberculata section. B. 
lauensis Kiesow is regarded as an extreme member of the group, 
differing from the other species in the dissection of the anterior lobe 
and its separation from the median lobe, 


GROUP OF B. TUBERCULATA. 

This section of the genus comprises a number of species and varie- 
ties in which the anterior and posterior lobes are broken up by minor 
furrows, the posterior lobe into two, the anterior lobe into from two 
to six or seven node-lhke parts. Reuter’s B. buchiano-tuberculata 
would represent about the simplest type and B. pustulosa Hall and 
B. netlingi Reuter the most complex. The anterior lobe is, as a rule, 
larger than in other groups, and when not too much dissected, retains 
the “ leg-of-mutton shape” pertaining to this lobe in the majority 
of the species of the genus. In the most simple species of the group 
the posterior lobe is sharply constricted about its midlength, or some- 
what above this point, the upper bulb being usually considerably 
smaller than the lower. The anterior lobe in these is crossed obliquely 
by a single curved furrow dividing the vertical upper part from the 
much larger ventral portion. In the next stage of dissection (as, for 
instance, B. tuberculata and B. bronni) the posterior lobe is usually 
completely divided, while the anterior lobe is crossed by two parallel 
furrows instead of one. In further stages the lower and largest of 
the three divisions of the anterior lobe is broken up into a series of 
three nodes and the middle division commonly into two, while the 
upper may also be divided into two much smaller tubercles. 

Except in the most simple species, which of course are not far 
removed from 2B. Al@deni and B. buchiana, none of the lobes are con- 
nected ventrally. This fact sets the group somewhat apart from the 
majority of the remaining species here referred to the genus, and 
allies it to the subgenus Steuslofiia. A coarsely granulose surface 
ornament of the lobes usually obtains except in the most highly dis- 
sected species. As a rule, the main lobes are well separated and the 
varapaces large, thus differing from the otherwise similar group of 


B. salteriana. 


Respecting the derivation of this group of species, the problem 
seems at first sight very obscure. However, on closer analysis of the 
lobes and comparison with Ordovician genera, the possibility of its 
having sprung from Drepanella becomes more and more evident, so 


) that finally the idea assumes the rank of high probability and needs 


but the discovery of one or two links to make it a certainty. To illus- 
Proc, N, M. vol. xxxv—08——19 
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trate the supposed evolution, the lines of a Drepanella have been 
drawn in black over a figure of 2. tuberculata. This shows that by 
merely dividing the sickle-shaped marginal ridge of Drepanella into 
a series of three or more node-lke parts, the result is in essential 
accord with the structure characterizing the group of B. tuberculata. 
Above the submarginal ridge the valves of Drepanella have two per- 
sistent lobes corresponding to the median and anterior lobes of most 
Beyrichia. They may be dissected into subsidiary nodes (as, for 
instance, 2). crassinoda and PD. nitida) and are sometimes connected 
ventrally (2). bigeneris), as is commonly the case in the groups of B. 
buchiana and B. kladeni, The subsidiary nodes of the dissected 
anterior lobe in Drepanella macra, D. crassinoda, and DP). nitida can 
be matched exactly in respectively Beyrichia tuberculata, B. netling?, 
and B. baveri. But the tendency to dissection of the median lobe 
exhibited by the oldest species of Drepanella is never observed in 
species of Beyrichia. Indeed, this lobe soon became the most con- 
stant feature for the whole family. Aside from this occasional dif- 
ference, the greatest distinction between 
Drepanella and the tuberculata section 
of Beyrichia is that, whereas in the 
former the outer sickle-shaped ridge is 
the most constant feature, in the latter it 
became through dissection the least stable. 
The youngest unquestionable Drepa- 
eee eae ee _ nella known is the D. richardsoni of the 
3 speak See See oe eo Richmond in Ohio. In this the anterior 
DEN), X 15, wiTH THE LINES OF end of the sickle-shaped submarginal 

A DREPANELLA DRAWN OVER IT. . . . . 
ridge is thick and tends to connect with 
the basal part of the expanded and prominent, though still partially 
dissected anterior lobe. Continuing this line of departure from the 
older, typical species of the genus, a stage might be expected in which 
the anterior lobe would be swollen to sucha degree that the component 
nodes or tubercles of the earlier dissected stages would be entirely 
obscured. In fact, we have such a stage in a late Richmond species 
described by Ulrich as Ctenobolbina tumida. As stated in the dis- 
cussion of that genus, the species is not a Ctenobolbina, the bulbous 
part of the carapace which was thought to correspond to the simi- 
larly bulbous posterior end of C. ciliata being, in fact, anterior. The 
original specimens of the species were not in condition to permit 
working out all its characters exactly, nor had any reason occurred 
at that time to lead the author to suspect that the swollen end of the 
carapace is anterior and not posterior. Such a suspicion, ending 
finally in conviction, arose only during the course of the present re- 
vision of the family. Recognizing the median lobe of Beyrichia in 
the small vertical node or ridge located well to one side of the middle 











no. 1646. REVISION OF BEYRICHIID2# 





ULRICH AND BASSLER. 991 





of the valve in C. tumida, and having learned that this is invariably 
situated behind the middle, no other course remained than to interpret 
the bulbous end as anterior. 

Having oriented the valves in this manner, the relations of C. 
tumida to Drepanella richardsoni became fairly clear; but even then 
it required a more perfect specimen than the original types to enforce 
conviction. This specimen, recently collected at Moreland, Ken- 
tucky, has a thick marginal ridge running from the post-dorsal angle 
to the middle of the ventral edge, where its further extent is lost in 
the ventral slope of the anterior bulb. But its anterior extremity 
reappears on the opposite side of the bulb as a distinct node. Taking 
essentials alone into account, the characters of C. twmida are not 
greatly different from those of Beyrichia like B. protuberans, B. 





Figs. 17—22.—17. Rigur vaALvE OF DREPANELLA MACRA ULRICH FOR COMPARISON WITH 
FIG. 20. LEFT VALVE OF BEYRICHIA TUBERCULATA (KLG@DEN). 18. RIGHT VALVE OF 
DREPANELLA CRASSINODA ULRICH FOR COMPARISON WITH LEFT VALVE OF BEYRICHIA 
NOETLINGI REUTER (FIG. 21). 19. LEFT VALVE OF DREPANELLA NITIDA (ULRICH) FOR 
COMPARISON WITH THE CORRESPONDING VALVE OF BEYRICHIA BAUERI REUTER, SHOWN 
IN FIG. 22. (COPIED AFTER ULRICH AND REUTER.) 


jonesi, or B. clavata, in which also the anterior lobe is the most prom- 
nent part of the valves and the posterior lobe extends forward be- 
neath the middle and anterior lobes. Therefore, despite the rather 
strong dissimilarity in aspect, there seems really to be no very essen- 
tial difference between ('. tumida and Beyrichia. The posterior half 
is nearly the same in both, and only the great development of the an- 
terior lobe gives the Ordovician species a strange look. However, as 
the writers are convinced that the latter is related genetically to un- 
questionable species of Beyrichia, and that the differences noted are 
not of greater importance than those obtaining between, for instance, 
the B. tuberculata and the B. kladeni groups, the species tumida is 
removed from Ctenobolbina, where it certainly does not belong, to 
Beyrichia. 
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The relations of B. tumida to the Clinton B. lata, suggested in 
1894," have been confirmed in the present investigation. Though 
widely different in general aspect, the evolution of the latter from 
the former is regarded as not unlikely. In the rapid and sometimes 
extravagant mutation that is indicated, not only for the ostracoda 
but also in other classes of animals, at and immediately following the 
close of the Ordovician, it is readily conceivable that both the ante- 
rior and the posterior lobes of B. tumida might have been greatly 
reduced and thus to have brought about a temporary stage like B. lata. 
The Clinton species is 
chiefly remarkable be- 
cause of the slight de- 
velopment of its pos- 
terior lobe. In the 
Devonian decadence 
of typical Beyrichia a 
similar obsolescence of 
the posterior ridge is 
noted in the modified 
stage represented by 
Treposella lyont (UI1- 
rich), --Ad this time 
the Beyrichiidee —as- 

Fies. 23—26.—23. Lerr VALVE OF DREPANELLA RICHARD- & ad Re cer : ati isso 
SONI (MILLER), X 10, INTRODUCED For comparison wirH SUMeA varlous atavis- 
BEYRICHIA TUBERCULATA. UPPER BEDS OF THE RICH- tj@ expressions, some 
MOND GROUP, NEAR WILMINGTON, OHIO. 24. RIGHT * on age 7 ] 
VALVE OF BEYRICHIA TUMIDA (ULRICH), X 10, SHOWING suggesting /ENO000- 
ITS DERIVATION FROM DRmPANELLA. Top or Ricnmonp hina, others PBollia, 
GROUP, MORELAND, Ky. 25. RIGHT VALVE OF BEYRICHIA thile ¢ hird ae Oi aee 
LATA HALL, X 10, FOR COMPARISON wiTH Bryricnui, WHle a thirc May re 
TUMIDA AND DREPANELLI RICHARDSONI. CuINnton- call Zetradella. In 
Group, NEw HarrrorD, N. Y. 26. RIGHT VALVE OF the Benya negice 
TREPOSELLA LYONI (ULRICH), X 20, A DERIVATION OF 1€ partia opsoles- 


3EYRICHIA IN WHICH THE POSTERIOR LOB® HAS BE- eence of the posterior 
COME OBSOLETE. (AFTER ULRICH.) ONONDAGA LIME- 
STONE, FALLS OF THE OHIO. 








lobe and the propor- 
tionate distinctness of 
the loop formed by the ventral union of the median and posterior 
nodes, B. lata also suggests a Bollia. 


GROUP OF B. SALTERIANA. 


The species of this group do not, as a rule, attain the average size 
of those included in the B. tuberculata, B. kledeni, and B. buchiana 
groups. They differ rather obviously, too, from these other groups 
in the fullness of their lobes and the proportionate narrowness of the 
furrows. The departure from the more typical sections is toward 
KYledenia, in which the furrows are obscure or die out entirely in 


* Ulrich, Geol, and Nat. Hist. Surv. Minnesota, Final Rept., III, Pt. 2, p. 674. 
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the swollen ventral half of the valves. While clearly intermediate 
in character between typical Beyrichia and Klewdenia, it yet seems 
unlikely that either was derived from the other through the sa/teriana 
group. On the contrary, a study of B. salteriana Jones, B. reuteri 
Krause, B. plicata (Krause), and B. trilobata.( Krause) seems to indi- 
cate a closely knit line of development that diverged, like the B. lin- 
narssoni group, from some early stage of Ctenobolbina. The resem- 
blance exhibited by B. plicata to Ctenobolbina subcrassa, for instance, 
is too close to be regarded as otherwise than genetic; and the agree- 
ment between 2. plicata and B. reuteri, and between the latter and 
B. salteriana, is so intimate that a similar relationship seems 
undeniable. 

Compared with the other sections of the genus, the salteriana group 
agrees best with the B. tuberculata group in the isolation of its median 
lobe. The dissection of the other two lobes occurring so generally in 
that group, however, is not even suggested. 





Fies. 27—50.—27. RIGHT VALVE OF CTENOBOLBINA SUBCRASSA ULRICH, X 20. (AFTER 
UbLricH.) 28. RIGHT VALVE OF BEYRICHIA PLICATA (KRAUSE), X 20. 29. LEFT VALVE 
OF BEYRICHIA REUTERI KRAUSE, X 15. (Fies. 28 AND 29 ARE COPIED FROM KRAUSE.) 
30. RIGHT VALVE OF BEYRICHIA SALTERIANA JONES, X 10. (AFTER REUTER.) THE 
FIGURES ILLUSTRATE THE RELATION AND PROBABLE DERIVATION OF THE BEYRICHIA 
SALTERIANA GROUP FROM A CTENOBOLBINA LIKE SUBCRASSA. TWO INTERMEDIATE STAGES 
ARE SHOWN IN FIGS. 39 AND 41. 


Beyrichia granulosa Hall, from the Waldron shale of Indiana, is 
a good American example of this section of the genus. This species 
is of exceptional interest because it is one of the few species of the 
genus that occur in Silurian deposits of the Ohioan Province. 


GROUP OF B. CLAVATA. 


Of the foregoing groups, those of B. kladeni, B. buchiana, and B. 
tuberculata represent the fully established and most typical stages of 
the genus. The group of 2B. salteriana evidently originated in some 
species of Ctenobolbina and probably is the stock from which B. 
kladeni was derived. It is also the only known group from which 
the genus A/7edenia might have sprung. The small group of B. 
clavata, which includes B. jonesit Boll and possibly B. wmbonata 
Reuter, likewise has a character suggesting an earlier genus, namely, 
the posterior ridge curves forward along the ventral margin, and, 
though attached to the slender isthmus connecting the anterior and 
median lobes, is often distinguishable as far as the antero-ventral 
angle where it merges into the great, pear-shaped anterior lobe. So 
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far as essentials go, the result is not unlike the Ordovician genus 
Drepanella, with its great, sickle-shaped marginal ridge. 

Much similarity is traceable also between 2B. clavata and the syn- 
thetic B. interrupta group. The posterior ridge is not so well de- 
veloped in that group, but in B. v-scripta and B. granulifera it is 
clearly suggested to where it is lost in the low anterior lobe; and just 
over its ventral part is the antero-median isthmus. Whether either 
of these resemblances are indicative of close genetic alliances can 
not be decided with the evidence now available. The youngest un- 
questionable Drepanella, D. richardsoni (Miller), of the Richmond 
group, analyzes more in accord with Beyrichia tuberculata than with 
B. clavata. As stated in another note, the union of the posterior lobe 
of B. tuberculata with the lower of the three parts of the anterior 
lobe (see figure) would give every essential of Drepanella. While 
the importance of the difference is recognized, and it is a fact that 
links establishing the relation are unknown, the writers, nevertheless, 
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Fics. 31—33.—31. LEFT VALVE OF BEYRICHIA CLAVATA KOLMODIN. 32. LEFT VALVE OF 
3EYRICHIA GRANULIFERA, NEW NAME (BOLLIA GRANULOSA KRAUSE), X 15. (AFTER 
KRAUSE. ) >} RIGHT VALVE OF BEYRICHIA TUMIDA (ULRICH), X 10. THE FIGURES 
ILLUSTRATE THE RESEMBLANCE OF THE BEYRICHIA CLAVATA GROUP TO THE B. INTER- 
RUPTA GROUP AND SHOW THE SIMILAR ANTERO-VENTRAL PROLONGATION OF THE POSTE- 
RIOR LOBE. 


( 
o 
» 


are convinced that the B. tuberculata section was evolved out of 
Drepanella. 

Despite the unbroken antero-ventral continuation of the posterior 
ridge in 2B. clavata, the direct derivation of this species from Drepa- 
nella seems unlikely, except it be through 2. tumida (Ctenobolbina 
tumida Ulrich.)* Derivation from something like B. granulifera 
and 2. v-scripta is at least equally plausible. However, neither of 
these possible solutions is entirely satisfactory, so that for the present 
the origin of B. clavata must be left as undecided. 

As for B. umbonata, which is somewhat doubtfully referred to this 
group, the alliance with Drepanella seems much more natural. Ex- 
cept that the valves are, on the whole, more convex, and the lobes 
thicker and less sharply defined, every other essential feature may be 
duplicated in typical Drepanella like DP. crassinoda and DP. macra. 

Another drepanelloid Beyrichian and possible member or derivation 
of this group is the Devonian 2B. holmodini Jones. This species has 


“See notes on Drepanella richardsoni and Beyrichia tumida on page 290. 
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a thick, yet sharply defined, sickle-shaped ridge with two separate 
rounded nodes above and a variable short ridge just within the ante- 
rior edge. Except the interiorly concave marginal border, smaller 
size, and proportionally narrow anterior end, the general aspect, es- 





pecially in the matter of lobation, is highly suggestive of Drepanella. 
Here again, however, the writers doubt the reality of the suggested 
genetic relation. On the contrary, it is thought the true aflinities of 
the species he with other middle Devonian species that could not be 
suspected of alliance to Drepanella except in a very remote degree. 
These species, namely, constitute a peculiar group, described and 
mostly referred by Ulrich, as is now believed incorrectly, to Ctenobo!- 
bina. Conspicuous members of this group are C. énformis, C. ante- 
spinosa, C. spiculosa, C. cavimarginata, and C’. insolens. These spe- 
cies, it will be noted, vary greatly in general expression, and because 
of their spinosity, probably indicate decadence of the Silurian type 
of Beyrichiidee, and rapid evolution toward the establishment of the 
final, again comparatively long-lived type of the family. In the 
transition, various atavistic stages are indicated, some recalling 
Ctenobolbina, some Bollia, and others, like 2B. holmodini, more nearly 
resembling Drepanella. Previously highly important and constant 
features have become most unstable, but through all the vagaries the 
steady evolution of the two rounded nodes which constitute the essen- 
tial characteristic of the dominant and generically distinct later 
‘Paleozoic Beyrichian type is manifest. These two nodes, which rep- 
resent the median and anterior lobes of typical Beyrichis, are well de- 
veloped in B. holmodini, but the general expression of the valves in 
this transitional stage in the development of the family is so at vari- 
ance with that of the typical Silurian groups of Beyrichia that the 
writers have decided to recognize it by erecting the new genus 
TTollina. 
Subgenus STEUSLOFFIA, new. 
Beyrichia (part) of AUTHORS. 
Strepula (part) of AuTHOoRsS. 
GROUP OF B. LINNARSSONI. 


Beyrichia antiqua, B. acuta, B. simplex, B. linnarssoni, B. signata, 
B. beyrichioides, and probably B. erratica Krause, which is provision- 
ally not included in the above list, constitute a peculiar group sug- 
gesting Strepula in having thin, elevated ribs or crests running over 
the surface of the valves. It is believed that these ribs served the 
purpose of strengthening the valves and that they are developed in 
genetically distinct groups of species. Depending primarily on the 
lobation of the valves and on their form in deciding questions of 
relationship, the group under consideration conforms in all essential 
respects with typical Beyrichia. 
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Beside the presumably dominating allance of the B. linnarssoni 
eroup to Beyrichia s. s., and the suggested relation to Strepula, other 
in part apparently true alliances are indicated, in some by the ar- 
rangement of the superficial ribbing, in others by the form and dis- 
position of the lobes. Thus the tetrameroid arrangement of the ribs 
in B. erratica and B. signata recalls Tetradella. The same may be 
said of certain more typical and possibly true strepule like S. /ineata 
Krause and the two varieties described by Steusloff as granulosa and 
separata. The more simple 2. antiqua Steuslotf and B. acuta Krause 
are like certain species of Ctenobolbina. In the opinion of the 
writers, this resemblance is of real genetic significance, the indicated 
relationship and probable derivation of at least some Beyrichie from 
Ctenobolbina seeming fairly easy to establish. 

In tracing out this relationship we begin, not with the genotype, 
(. ciliata, and the four or five closely allied species found in the 
Cincinnati rocks, but with the older Stones River and Mohawkian 





Figs. 34-38. 
(AFTER KRAUSE.) 35. RIGHT VALVE OF STREPULA CONCENTRICA JONES AND HOLL, 
<x 15. (AFTER JONES AND HOLL.) 356. LEFT VALVE OF STREPULA IRREGULARIS JONES 
AND Houh, X 15. (AFTER JONES AND HOLL.) 37. LEFT VALVE OF BEYRICHIA (TETRA- 
DELLA?) ERRATICA KrAtsk. (A¥FTER Krause.) 38. Lerr vALYE OF STREPULA? LINBATA 
GRANULOSA STEUSLOFF, X 20. (AFTER STEUSLOFF.) SWOWS SIMILAR DEVELOPMENT 
OF SUPERFICIAL LINEAR CRESTS IN STEUSLOFFIA AND STREPULA. IN TRUE STREPULA 
THE BEYRICHIAN LOBES ARE NOT CLEARLY DETERMINABLE. 





forms. In the ciliata section of Ctenobolbina the median lobe is un- 
distinguishably merged in the larger posterior bulb which charac- 
terizes this section. It began in species like the early Trenton (@. 
obliqua Ulrich and the foreign Ordovician C. oblonga (Entomis 
oblonga Steusloff), in which this median lobe is merely indicated by 
the abruptness of the inner slope of the main lobe; and these species 
seem to have been derived from the previously established C. sub- 
crassa section. 

In the suwbcrassa section the median lobe is generally distinguish- 
able, appearing as a small or larger node or ridge situated imme- 
diately behind the main, median sulcus. Usually the posterior side 
of the lobe is not sharply defined from the more or less swollen sur- 
face behind it. Sometimes, as in C. wmbonata (Entomis umbonata 
Steusloff) and (C. subcrassa Ulrich, it forms a small, rounded node 
on the inner slope of the main posterior bulb. In others (as, for 
instance, (’. crassa and C. fulcrata Ulrich) it makes a low ridge rising 


34. LEFT VALVE OF BEYRICHIA (STEUSLOFFIA) LINNARSSONI (IXRAUSE), X 20. 
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slightly above the rest of the swollen posterior lobe, and of which 
it forms the greater part, while in some of the later Silurian species, 
namely (. auricularis (Bollia auricularis Jones and Holl), and C. 
minor (Bollia minor Krause), it is rendered even more prominent 
by the almost total obsolescence of the posterior part of the Ctenobol- 
bina bulb (the obsolete part corresponds to the posterior lobe of a 
Beyrichia). 

Having reached the stages of C. subcrassa and C. fulcrata, a fur- 
ther discrimination of the median lobe might result in a species like 
C. impressa (Entomis impressa Steusloff) and finally in one lke 
Beyrichia antiqua of the same author. In this last the median lobe 
is at least as large as in the average Beyrichia, and the species differs 
from the more usual types of this genus only in the less sharp defini- 





Fies. 39-44.—39. LErr VALVE OF CTENOBOLBINA UMBONATA (STEUSLOFF). 40. RIGHT 
VALVE OF CTENOBOLBINA FULCRATA (ULRICH). 41. RIGHT VALVE OF CTENOBCLBINA 
IMPRESSA (STEUSLOFF). 42. LEFT VALVE OF CTENOBOLBINA SUBCRASSA ULRICH. 
43. LEFT VALVE OF BEYRICHIA (STEUSLOFFIA) ANTIQUA (STEUSLOFF), X 20. 44. LEFT 
VALVE OF BEYRICHIA (STEUSLOFFIA) ACUTA (IXRAUSE). (I1GsS. 40 AND 42 ARH AFTER 
ULRICH, 39, 41, AND 43 AFTER STEUSLOFF, AND 44 AFTER KRAUSE. ALL X 20.) 


tion of the post-median furrow and in the slight elevation and gen- 
eral lack of definition that pertains to both the anterior and posterior 
lobes, 

It is probably significant that most of these ribbed or crested spe- 
cles comprising the B. linnarssoni group are of Ordovician age, in 
which rocks Ctenobolbina and Tetradella are the prevailing genera, 
and unribbed, true Beyrichias almost unknown. The group, there- 
fore, may be viewed as an intermediate stage in the development of at 
least one of the groups of Beyrichia from Ctenobolbina. 

If accurately figured, Krause’s Strepula reticulata should perhaps 
be referred to this group. On account of the proportionately elon- 
gate form of its valves and the great width of its marginal frill, 
the species would stand somewhat apart from the more typical repre- 
sentatives of the group. Because of a similarly fringed and reticu- 
lated Beyrichia in the Waldron shale of Indiana, it seems just pos- 
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sible that the figure given by Krause is a little defective at the base 
of the median and posterior lobes. The Waldron species sometimes 
even exhibits a suggestion of the V-shaped crest, but, as is shown on 
Plate XXXVII, the ventral part of the posterior lobe is distinctly 
contracted, giving an appearance quite different from the same part 
in Krause’s figure of B. reticulata, but closely simulating the fringed 
species of the B. maccoyiana group. 





As figured, B. reticulata appears to be somewhat obscurely lobed, 
which, with the broad frill, is somewhat suggestive of Hurychilina. 
But it has no sharply defined median pit, and it is thought unlikely 
that the marginal frill is hollowed out on its imner surface. The 
median lobe also is too long. It seems probable, therefore, that the 
general resemblance to H'urychilina does not indicate close genetic 
relations. 

The 2B. linnarssoni group has a sufficiently uniform expression to 
suggest the advisability of its separation as an independent though 
decidedly synthetic genus. The crested valves recall Strepula, the 
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lies. 45-46.—RIGHT VALVE OF BEYBICHIA RETICULATA (KRAUSE), X 20, AND THE SAME 

VALVE OF EURYCHILINA RETICULATA ULRICH, X 20 (AFTER ULRICH), SHOWING THE 

SIMILARITY OF THE TWO FORMS REFERRED 'TO IN THE TEXT. 
mode of lobation is very much as in the Beyrichia salteriana group, 
and through this resembles on the one hand the typical Beyvrichian 
section of B. tuberculata and on the other AV@denia. In still an- 
other direction, close alliance with Ctenobolbina, as above outlined, 
is established. If Ctenobolbina were expanded to take in a part of the 
group, consistency would demand that species of the B. salterzana 
group be also included. But this would render the boundary between 
Ctenobolbina and Beyrichia more artificial than it is desired to make 
it. Besides, it would split up an apparently very natural association 
of species. 

The group as a whole is undoubtedly more in accord with Bey- 
vichia than Ctenobolbina, and in the first suggestion of the hetero- 
geneous mass of Beyrichiide, its species were left with or referred to 
the restricted genus without much hesitation. However, in the still 
considerable and variable mass of species having the essential charac- 
ters of Beyrichia, the comparative entity of the B. linnarssoni group 
is lost sight of. In order to secure its deserved recognition without 
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at the same time completely disassociating it from its most obvious 
alliance, it is provisionally suggested that the group be distinguished 
merely subgenerically from Beyrichia, and that it be known by the 
proposed name Steusloffia, with Beyrichia linnarssoni as the type. 


GROUP OF B. INTERRUPTA. 


Another resemblance that has Jed to unnatural associations is that 
borne to Bollia by a small group comprising Beyrichia granulifera, 
new name (ollia granulosa Krause, specific name preoccupied under 
Beyrichia), and B. v-scripta (Krause), two Ordovician species, B. 
damesi Krause, and B. interrupta (Jones and Holl), two Silurian 
species. In fact, with the exception of 2. dames/, all of these species 
were originally referred to Bol/ia, but, as will be clear enough when 





Wies. 47—51.—47. RIGHT VALVE OF BEYRICHIA INTERRUPTA (JONES), X 20. 48. LEFT 


VALVE OF BEYRICHIA V-SCRIPTA (KRAUSE), X 15. 49. RIGHT VALVE OF EURYCHILINA 
SUBRADIATA ULRICH, X 20. 50. LEFT VALVE OF BEYRICHIA CLAVATA KOLMODIN. 51. 
LEFT VALVE OF BEYRICHIA (STEUSLOFFIA) ACUTA (KRAUSE). (FIG 47 IS AFTER JONES, 


48 AFTER KRAUSE, 49 AFTER ULRICH, 50 ArreR KIESOW, AND 51 AFTER KRAUSE.) THE 
ILLUSTRATIONS SHOW POSSIBLE DERIVATION OF THE BEYRICHIA INTERRUPTA GROUP 
FROM EURYCHILINA AND ITS RELATIONS TO THE BBEYRICHIA CLAVATA GROUP AND TO 
STEUSLOFFIA. 


that genus is considered, they do not belong there. The curved ridge 
in these species seems really to have no greater taxonomic significance 
than the similar node and ridge often seen in typical Murychilina. 
On the other hand, the lobation of their valves, though in part ob- 
scure, is essentially that of Beyrichia, the connection with species of 
this genus like B. jonesi and B. clavata being, apparently at least, 
very clear. 

The group suggests passage from Primitiidee to Beyrichia, but 
whether this suggestion is based on fact or is merely apparent and 
thus misleading, can not be decided with the evidence at hand. How- 
ever, the possibility of species conforming to the generic diagnosis of 
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Beyrichia having been developed from diverse stocks by convergence 
in evolution, is worth bearing in mind. In general aspect, and es- 
pecially in having a well-defined median pit, B. granulifera and B. 
v-scripta certainly indicate Primitian ancestry, close affiliations being 
suggested to both Primitia and EFurychilina (as, for instance, /. 
schmidti). However, an analysis of their lobes seems to show more 
positive alliances on the one hand to the B. clavata group of Bey- 
vichia, and on the other to the proposed subgenus Steuslofiia. Per- 
haps it would be well to institute another subgenus for this group. 


Genus KLCEDENIA Jones and Holl. 


Kledenia Jones and Hoi, Ann. and Mag. Nat. Hist. (5), XVII, 1886, 
p. 362. 

Kledenia (part) IKRAuSE, Zeits. d. d. geol. Gessell., XLI, 1889, p. 21. 

Kledenia (part) MILLER, North Amer. Geol. and Pal., First App., 1892, 
p. TOS. 

Kladenia (part) IKoKEeNn, Die Leitfossilien, 1896, p. 39, text fig. 26A. 

Beyrichia (part) of AUTHORS. 

Carapace of moderate size, 1 mm. to 4 or 5 mm. in depth. Valves - 
very nearly equal, the ventral edge of the right valve sometimes very 
shghtly overlapping the edge of the left. Outline oblong, sub- 
quadrate to subovate, rarely subtriangular, the hinge line long and 
straight, the remaining sides more or less curved. Surface of valves 
strongly convex, especially in the unlobed ventral half; dorsal half 
with two furrows deep above but growing obsolete before or shortly 
after crossing half the valve. Anterior furrow deeper and broader 
than the posterior one and located near the mid-length. Of the three 
lobes the median is the most constant in size and form. It is gen- 
erally rounded and somewhat bulbous, more rarely obtusely pointed 
above, and its diameter usually about one-fifth of the length of the 
valve. Posterior and anterior lobes sharply defined only along the 
furrows, the outer parts usually sloping more or less gently to the 
end rims and below merging into the swollen ventral surface, their 
dorsal extremities occasionally projecting beyond the horizon hne. 
Posterior lobe varying in width from rather less than to nearly twice 
the diameter of the median lobe. Anterior lobe constituting the 
greater part of this half of the valve, sometimes divided so as to form 
a broad inner lobe and one or two narrower ridges in front. When 
the anterior lobe is thus prolonged and divided (as, for instance, A’. 
plicata Jones), the separating furrows extend entirely across the 
valve. Ventral pouch (as in Beyrichia presumably of female) mostly 
posterior, merely an extra, obscurely outlined swelling, not globular 
as in Beyrichia. A simple, narrow, flange-like border commonly 
present but may be wanting. Surface of valves granulose, punctate, 
reticulate, or without ornament. 





Genoty pe. 
Jones). 


no. 1646. REVISION OF BEYRICHIIDA 


Or 


Kledenia 
Kladenia 
Kladenia 
Kladenia 
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Kladenia 
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Kledenia 
Kledenia 
Klaedenia 
Kladenia 
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Kloedenia 
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wilekensiana 





Kledenia wilckensiana  (Beyrichia 


THE CHARACTERS OF 
ABOVE DEFINED. 


KLGSDENIA AS 


apiculata Jones. 

barretti® (Beyrichia barretti Weller). 
centricornis,® new species.? 

concinna (Beyrichia concinna Jones and Holl). 
jimbriata,® new species.° 

granulata® (Beyrichia granulata Hall). 

initialis® (Beyrichia initialis Ulrich). 

intermedia (Beyrichia intermedia Jones and Holl). 
intermedia marginata Jones and Holl. 

jerseyensis © (Beyrichia jerseyensis Weller). 
kummeli® (Beyrichia kummeli Weller). 

mantliensis © (Beyrichia manliensis Weller). 
mantliensis deckerensis © (Beyrichia deckerensis Weller). 
marginalis,© new species.2 

montaguensis © (Beyrichia montaguensis Weller). 
nearpassi® (Beyrichia nearpassi Weller). 

oculina® (Beyrichia oculina Hall). 

parasitica ® (Beyrichia parasitica Hall). 
prenuntia,® new species.¢ 

punctillosa,® new species./ 








« American species. 

’The unusual length of the valve, spine-like central node, and coarse pitting 
are features which will cause the easy identification and differentiation of this 
species from others of the genus. See Plate XX XVIII, fig. 23. 

Formation and locality—Coeymans limestone, Cumberland, Maryland. 

Holotype.—Cat. No. 538305, U.S.N.M. 

¢This fine species will be recognized at once by its spinous margin. This 
spiny frill, together with the reticular surface ornament and general neatness 
of form, impart a striking elegance to the shell. See Plate XX XVIII, fig. 22. 

Formation and locality.—Coeymans limestone, Herkimer County, New York. 

Holotype.—Cat. No. 53306, U.S.N.M. 

@This species is similar to Kladenia manliensis (Weller), but has a wider 
margin, is more elongate, and its sulci are much shallower. The surface is 
smooth, without ornament. See Plate XXXVIII, fig. 16. 

Formation and locality.—Helderbergian, Dalhousie, New Brunswick. 

Holotype.—Cat. No. U.S.N.M. 

€The distinctive features of this species are the unusual narrowness of the 
posterior lobe and the sharp impression yet unusual brevity of the sulci. The 
smooth surface and obscurely defined marginal rim will likewise assist in the 
discrimination of the species. See Plate XXNXVIII, fig. 15. 

Formation and locality.—Ordovician (local bed in upper part of Hermitage 
formation). Four miles south of Carthage, Tennessee. 

Holotype.—Cat. No. 41643, U.S.N.M. 

‘This new species is similar to Aladenia nearpassi (Weller) and K. bar- 
retti (Weller) in outline, but its dorsal angle is more nearly rectangular and 
the marginal rim narrower. The surface finely punctate. See Plate 
POXX VIII, fig: 17. 

Formation and locality.—Helderbergian, Dalhousie, New Brunswick. 

Holotype.—Cat. No. 53938, U.S.N.M. 


roQor 


Doveal, . 


is 


802 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 


Kledenia retifera,s new species.” 
Kladenia scotica (Beyrichia kladeni, var. scotica Jones and Holl.) 


Kledenia smocki® (Beyrichia smocki Weller). 

Kladenia susserensis © (Beyrichia susserensis Weller). 

Kladenia tuberculata (Beyrichia tubereulata Salter). 

Kladenia wallpackensis © (Beyrichia wallpackensis Weller). 

Kladenia wilckensiana (Beyrichia wileckensiana Jones). 

Kledenia wilckensiana plicata (Beyrichia wilckensiana plicata Jones). - | 
| 


; 
/ 
Kladenia simpler ® Jones. ; 


Of the above species, A. initialis and A. prenuntia are middle 
Ordovician and A. simplex late Devonian. All the others are of 
Silurian, mainly late Silurian, age. | 

It will be seen from this list of species that A’la@denia, as here de- — 
fined, includes only six of the twelve species and varieties which have | 
been referred to it. Most of the others constitute a distinguishable — 
group of which A’. pennsylvanica Jones is a good example, and which 
it is proposed to separate as a new genus under the name Ala@denella. 
The new genus, as will be more fully set forth on a following page, — 
differs from true AV@denia, as understood by the writers, chiefly in — 
the more cylindrical form of its shells and the greater inequality of — 
its valves. In both of these respects, typical AV@denia is essentially 
the same as Beyrichia, the differences between the two lying in the © 
relative convexity and lobation of the valves. 

In Beyrichia the valves are depressed convex, the three lobes are 
represented by sharply defined ridges or elevations which rise ab- 
ruptly above the flattened floor of the valves. The ridges are sepa- 
rated by deep, vertical furrows, which, though varying in width, 
are yet very constant in their length. Asa rule, the posterior furrow 
extends across the valve to the ventral rim. The anterior furrow 
commonly is limited below by the ventral junction of the anterior 
and median lobes, but when the latter is isolated it passes around — 
the lower side of the median lobe and merges with the posterior fur- 
row. 

In Ale@denia the main furrows never extend across the valves, but 
are confined to its dorsal half. They mark off a rather large sub- 
median node and often converge beneath so as to isolate it. The 
anterior and posterior lobes are broad and never ridge-like, but, 
as a rule, form part of the general convexity of the valve. In fact, 
the majority of the species might be described as approximately 
uniformly convex save for the short furrows inclosing the median 
node. 






@ American species. 

>The surface ornament, practically obsolete marginal rim, the small spine at 
posterior extremity of hinge, and the unusually slight depth of the sulei are 
characters which will distinguish this species. See Plate XXXVIII, fig. 18. 

Formation and locality.—Helderbergian, Dalhousie, New Brunswick. 

Holotype.—Cat. No, 538939, U.S.N.M. 
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The relations of the genus to the group of Beyrichia salteriana, 
which section of Beyrichia includes the species most like AVvadenia, 
have been discussed on a preceding page. 

Kladenia may have been evolved through several rather widely 
different ways. First, it may have been derived from the salterdana 
group of Beyrichia by the ventral coalescence of the three lobes. 
Though possible, even reasonable, the known species afford no satis- 
factory evidence of such an alliance. In the absence of intermedi- 
ate stages, the evidence must be admitted as wholly negative, if not 
positively opposed to this view. Considering that the salteriana 
group of Beyrichia is Silurian, and that Klcedenia-like ostracoda 
began already in middle Ordovician time, it is clear that only a 
part of the genus could have been descended from Beyrichia. 

According to the second view, AJadenia was derived from some 
unisuleate Primitian stock by the segregation and enlargement of the 
post-median node. Suggestive resemblances may be noted on com- 
parison with the Ordovician Primitia tumidula, P. cincinnatiensis, 
Eurychilina reticulata, and F.? subequata. Regarding the two 
valves of P. tumidula figured by Ulrich“ as right valves, and com- 
paring them with the right valve of Ala@denia initialis (Beyrichia 
mitialis Ulrich) figured on the same plate, the possible derivation 
from Primitia is clearly indicated by correlation of the nodes and 
furrows. It should be borne in mind, however, that this comparison 
merely indicates the 47nd of steps by which passage from Primitia to 
Kladenia may have been effected, and not the lnks themselves, be- 
cause A’. initialis is older than either of the two Primitias mentioned. 

Still other derivations are suggested by the new Ordovician species, 
Ke. prenuntia, This is a larger shell than any Prémitia and has the 
median lobe too well separated to recall that genus. Except for the 
much sharper definition of the A7@wdenia characteristics, this species 
resembles leperditelle like Z. germana and L.? dorsicornis. But it 
recalls even more Drepanella elongata, which differs in little that 
may be called essential except that it has the sickle-shaped ridge of 
Drepanella. This ridge is weaker in ). elongata than usual, and it 
is really conceivable that it might have become obsolete early in the 
descendants of this species, and thus give origin to a stage that, with 
our present limited knowledge, must be referred to A/@denia. 

These diverse, vet all reasonably possible, derivations of A/la@denia 
illustrate the extreme difficulties encountered in determining the 
genetic relations of the major groups of the family Beyrichiide. 
Though inclined to favor the view that the majority of the species 
referred to Aladenia were evolved out of Primitia, it must be admit- 
ted that the evidence is far from conclusive. 





“Geol. and Nat. Hist. Surv. Minnesota, Final Rept., III, Pt. 2, 1894, pl. 
XLII, figs. 62-65. 
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The genus Ayammodes Jones, founded ‘on a British Devonian spe- 
cies, but thought to include also a few Silurian forms (as, for instance, 
Kladenia hiesowt Krause), doubtless is closely allied to and probably 
evolved out of typical AV@denia. Though distinguished chiefly by 
the much greater inequality of its valves, the thick ventral edge of 
the right overlapping the smaller left valve, there are some peculiar 
differences in lobation also. In all the species there is a deep median 
furrow that, however, dies out before reaching the middle of the 
valve. In Ayammodes kiesowt (Kledenia kiesowi Krause) the parts 





WIGS. 52-60.—52, 53. RIGHT VALVE OF KLO®DENIA WILCKENSIANA (JONES), X S (FEMALE 
INDIVIDUAL), AND BEYRICHIA SALTERIANA JONES, X 10, RESPECTIVELY, SHOWING THE 
RELATION OF KUEDENIA TC THE B. SALTERIANA GROUP. (AFTER JONES AND REUTER.) 
54. Lerr SIDE, END, AND VENTRAL VIEWS OF COMPLETE CARAPACE OF KLG:DENELLA PENN- 
SYLVANICA (JONES), X 15. (COPIED FROM JONES.) 55, 56. RIGHT AND LEFT VALVES 
OF KLGSDENIA NEARPASSI (WELLER), X 6. (AFTER WELLER.) 57, 58. Lerr AND RIGHT 
VALVES, THE LATTER A FEMALE FORM, OF KYAMMODES KIESOWI (KRAUSE), X 10. 
(AFTER KRAUSE.) 59, 60. Lurr VALVE AND ANTERIOR VIEW OF COMPLETE CARAPACE OF 
KYAMMODES WHIDBORNEI JONES, X 20. (AFTER JONES.) THE SIMILARITY OF KLd- 
DENIA, KLOSDENELLA, KYAMMODES, AND THE BHYRICHIA SALTERIANA GROUP ARE SHOWN 
IN THE ABOVE FIGURES. 


of the valve are arranged almost regularly bilaterally with respect 
to this furrow, which separates two subequal, low nodes, each taking 
up about one-fifth the total length of the valve. The outer limits of 
these nodes are defined by shallower converging furrows, which in 
turn set off another matching pair of similarly curving low ridges. 
In XX’. whidborne?, the type of the genus, the lobes are both less regular 
and less constant in their development, the posterior median lobe, 
which corresponds to the median lobe of Ala@denia, being especially — 
variable. Asa rule it is smaller and set farther down than the antero-- 
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median one, and, furthermore, tends to merge with the post-dorsal 
node, 

The type of the genus Aledenia, Kh’. wilckensiana, occupies an inter- 
mediate position between two sections into which the genus is 
divisible. One of these sections, the smaller, includes, with the geno- 
type, most of the European species, while all the known American 
forms fall into the second. © The first section is characterized by a 
tendency to produce and to attenuate the anterior extremity and to 
develop on this part one or two accessory furrows. In consequence 
the outline of the valves is more or less triangular and comparatively 
elongate. In the American section of the genus the valves are usually 
shorter, the ends approximately equal and the anterior one without 
distinct furrows. 

Of American species, A. oculina (Hall) and A. notata (Hall) 
probably are to be regarded as nearest to A. wilchensiana. It is cer- 
tain at least that they are congeneric, and it seems no less a fact that 
these species belong to the same genus as those constituting the pre- 
vailing American type of Beyrichiide found in the late Silurian 
Manlius and Coeymans, members of Hall’s Lower Helderberg group. 
The writers therefore feel little hesitancy in revising and restricting 
the genus as indicated above. The elimination of the A. pennsyl- 
vanica group is the most important departure from Jones’s later 
conception of Ala@denia. Another is the inclusion of certain species, 
hike A. tuberculata (Salter), which he had left with Beyrichia, 
indeed, in the case mentioned, as a variety of B. Ala@deni. Speaking 
of A. tuberculata, it is worth noting that this is one of the very few 
European Beyrichiide that is represented in America by a form so 
nearly like Scandinavian specimens that a specific distinction is 
scarcely justified. Hall called the American variety Beyrichia 
granulata. 

Except the two Ordovician species, A. prwnuntia, new species, 
and XX. initialis, and the Chemung species, A’. sémplea, all of which, 
though doubtless possessing the essential features of the genus, are 
yet referred here with some misgivings, the genus A/7@denia is con- 
fined to Silurian rocks. In its typical expression, indeed, the genus 
might be regarded as one of the most characteristic fossils of this sys- 
tem. In America there are numerous, in part undescribed species. 
.. By far the greater number of these are found in the upper parts of 
the Silurian and principally in the Manlius and Coeymans lime- 
stones. So far none has been seen in the overlying New Scotland 
formation. It is interesting and important to note further that all 
the. known species are confined to Appalachian and more eastern 
Atlantic provinces, the genus apparently having failed to gain a 
foothold in the interior Ohioan Province. 

The new species figured on Plate X XXVIII are only a part of 
those determined during the course of the present studies. 

Proc. N. M. vol, xxxv—08——20 
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Genus TETRADELEA Ulrich. 


Tetradella Uxnricu, Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, pp. 112- 


114. 
Tetradella Mituer, North Amer. Geol. and Pal., First App., 1892, p. 711. 
Bee Unricu, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., III, 
Pt. 2, 1894, p. 677. 
Beyeichia (part) of AUTHORS. 

Based on Vetradella quadrilirata, the genotype, and drawn up so 
as to include the subjoined list of unquestioned species, this genus 
may be characterized as follows: 

Carapace small, 1 mm. to 2 mm. long, equivalved, never tumid, 
somewhat oblong, varying from subquadrate to subovate, with the 
hinge line straight. Valves depressed-convex, deeply trisulcate, the 
furrows separating four more or less sharply elevated ridges. As a 
rule the ridges connect ventrally, but are quite distinct at their 
dorsal extremities, the result being a semielliptical submarginal ridge 
with two simple or double, equal or unequal, and less curved ridges 
within the inclosed space. These inner ridges commonly unite with 
the ventral part of the marginal ridge and extend upward from it 
toward the dorsal edge, the posterior one often failing to reach it. 
Free margins usually with a simple flattened border, which in certain 
eases extends beyond and conceals thickened contact edges. Surface 
of valves usually smooth, occasionally minutely granose. 

All of the species of 7etradella and of the new subgenus A‘Zeso- 
wia, a list of which follows, are derived from Ordovician strata. 

LIST OF SPECIES OF TETRADELLA. 


Tetradella 
Tetradella 
Tetradella 
Tetradella 
Tetradella 
Tetradella 
Jones). 
Tetradella 
Tetradella 
loff). 
Tetradella 
Tetradella 
Tetradella 
Tetradella 
Tetradella 
Tetradella 
Tetradella 
Tetradella 


IKkrause). 


Tetradella 
Tetradella 


? affinis (Beyrichia affinis Jones). 

bohemica (Beyrichia bohemica Barrande MSS. 
bussacensis (Beyrichia bussacensis Jones). 
carinata (Beyrichia carinata Krause). 
complicata (Beyrichia complicata Salter). 
complicata decorata (Beyrichia complicata, 


Jones). 







var. decorata 
? digitata Krause (Beyrichia digitata Krause). 

? digitata separata (Beyrichia digitata, var. separata Steus- 
(Kiesowia) dissecta (Beyrichia dissecta Krause). 

Y erratica (Beyrichia erratica Krause). 

harpa (Beyricha harpa IWrause). 

Y lacunata (Beyrichia lacunata Jones and Holl). 

lunatifera® (Strepula lunatifera Ulrieh). 

(Kiesowia) mamillosa (Beyrichia mamillosa Krause). 
marchica (Beyrichia marchica Wrause). 
marchica angustata (Beyrichia marchica, 


var. angustata 


(Beyrichia marchica, lata Wrause). 
palmata (Beyrichia pauper Krause). 


marchica lata var. 


4 American species. 
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Tetradella quadrilirata® (Beyrichia quadrilirata Hall and Whitfield). 
Tetradella (Kiesowia) radians (Beyrichia radians Wrause). 
Tetradella ribeiriana (Beyrichia ribeiriana Jones). 
Tetradella simplex © (Tetradella quadrilirata var. simplex Ulrieh). 
Tetradella subquadrans © Ulrich. 
In the original description of the genus” the species subsequently 
distinguished as Ceratopsis° were included. In 1889% the typical 
species was erroneously referred to Strepula Jones and Holl. In 
1894,¢ when the revised description of Zetradella was published, cer- 
tain European species were referred to the genus, which it is now 
thought advisable to view as doubtful or to place elsewhere. Thus, 
7’. signata Krause, as mentioned on page 295, is now referred to 
Steuslofiia, a proposed subgenus of Beyrichia. T. (Beyrichia) er- 
ratica Krause may belong to the same subgenus, but it is preferred 
to regard it provisionally as questionable, because, with the evidence 
available to the writers, it 1s impossible to decide that it is not a 
Strepula rather than a Jetradella or a Steuslofia. T. (Beyrichia) 
lacunata Jones may be a degenerated species of the genus, but in the 
absence of satisfactory specimens it should be placed as doubtful. 
T. (Beyrichia) affinis Jones also is doubtful, and the same is true of 
T. (Beyrichia) digitata Krause. Of the species there designated as 
“somewhat doubtful upper Silurian representatives,” B. nodulosa is 
returned to Beyrichia, but B. dissecta Krause, B. radians Kiesow, and 
B. mamillosa Krause must be removed or continue to be regarded as 
questionable. The dissection of the lobes in the latter two is some- 
_what similar to what occurs in Beyrichia of the group of B. tubercu- 
lata (see page 289). Critically compared, however, the breaking up 
_ of the lobes is not exactly the same. No Vetradella could be dissected 
so as to look like B. tuberculata or any of its immediate allies; but 
if the vertical part of the ridges of, say, Tetradella subquadrata, were 
divided transversely and the furrows were extended ventrally through 
the marginal ridge, the result would be, in every essential respect, 
precisely as in B. dissecta. The size of the valves also accords much 
better with the average for 7etradella than for Beyrichia. Under 
the circumstances, a separation from both Beyrichia and Tetradella 

is suggested, but should it be decided, as the writers believe, that the 
two species were derived from YVetradella, the demands of classifica- 
tion might very well be satisfied by subgeneric discrimination. The 












name Avesowia is proposed, with Beyrichia dissecta Krause as the 
type of the new genus or subgenus. 





@ American species. 

> Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, p. 112. 

f © Ulrich, Geol. and Nat. Hist Surv. Minnesota, Final Rept., III, Pt. 2, 1894, 
p. O75. 

@ Ulrich, Geol. Surv. Canada, Cont. Micro-Pal., Pt. 2, 1889, p. 54. 

| © Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., III, Pt. 2, 1894, 
PD. 677. 
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Genus CERATOPSIS, Uirich: 


Ceratella ULricu, Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, p. 113 (not 
established). 

Ceratopsis ULricH, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., IIT, 
Pt. 2, 1894, p. 675. 

Beyrichia (part) of AuTHORS. 


Carapace essentially as in 7etradella except that the post-dorsal 
end of the marginal ridge is raised into a strong, spine-like, or a 
mushroom-shaped process, which is commonly beaded or fimbriated 
along one edge or around the flattened top. Free edges of carapace 
blunt, the contact line between the two valves concealed by well- 
developed false borders. 

Genotype.—Ceratopsis chambersi (Beyrichia chambersi Miller). 

This genus stands to-day in essentially the same position given 
it in the original definition. The species referred to it then are still 
retained, and few new species or varieties of the genus have been 
discovered in the past fourteen years. Among the specimens then re- 
ferred to the genotype several minor varieties might have been dis- 
tinguished, but the propriety of doing so was not appreciated at the 
time. At least one, and probably two, of these varieties seem to be 
confined to different stratigraphic horizons. Their discrimination, 
therefore, in a subordinate degree might be desirable on this account 
alone. However, as the prime object of this paper is to discuss 
generic rather than specific and minor variations, it is thought ad- 
visable to defer such matters to a time when it will be possible to treat 
the subject monographically. 

In addition to C. chambersi, the genus includes C. robusta Ulrich, 
C. intermedia Ulrich, C. oculifera Hall, all American upper Ordovi- 
cian species, and (. hastata (Beyrichia hastata Barrande), a Bohe- 
mian species of similar age. Beyrichia rostrata Wrause, from 
Ordovician drift in northern Germany, seems referable to Ceratopsis 
rather than Zetradella. The same is to be said of Beyrichia quad- 
rifida, described by Jones as from the * Trenton” at Lorette Falls, 
Canada. In the figured specimen of the latter the horn is evidently 
broken away. In the former, providing Krause’s figures represent 
the species fully and accurately, the horn is not so well developed as 
in the Cincinnati species. Assuming that the last two are correctly | 
understood, then the genus, as at present known, comprises seven spe-_ 
cies, ranging in time from about Black River to the close of the- 
Ordovician. Apparently the stock became extinct with the close of 
this period, 


















Genus CTENOBOLBINA Ulrich. 


Ctenobolbina Uxiricnu, Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, p. 108. 

Ctenobolbina MitterR, North Amer. Geol. and Pal., First App., 1892, p. 706. 

Bollia (part) Krauss, Zeits. d. d. geol. Gesell., XLIV, 1892, p. 392. 

Entomis (part) STeEustLorr, Zeits. d. d. geol. Gesell., XLVI, 1894, p. 780. 

Ctenobolbina Uxricu, Geol. and Nat. Hist. Sury. Minnesota, Final Rept., ITT, 
Pt. 2, 1894, p. 673. 

Ctenobolbina GRABAU, Bull. Buffalo Soc. Nat. Sci., VI, 1899, p. 809. 

Ctenobolbina Uxtricn, Jour. Cincinnati Soc. Nat. Hist., NIX, 1900, p. 180. 

Beyrichia (part) of AUTHORS. 

Carapace small, usually less than 2 mm. in length, subquadrate or 
subovate in outline, the hinge line long and straight; posterior two- 
fifths more or less decidedly bulbous or subglobular in the typical 
section of the genus, but in the (’. subcrassa section the corresponding 
parts of the carapace are smaller and usually of lesser thickness than 
certain portions in front of it. In the latter section a small node (the 
homologue of the median lobe of Beyrichia) is sometimes distinguish- 
able on the inner slope of the posterior lobe. One deep, long, narrow, 
generally curved and more or less oblique sulcus extends from the 
middle of the dorsal edge toward the post-ventral angle, occasionally 
reaching the border. Area in front of median sulcus either simply 
convex or divided by a shallower furrow usually paralleling the main 
sulcus. Valves equal, the free edges thick, the contact margins 
generally concealed, partly or wholly, in a lateral view, by a vari- 
ously modified overhanging border. Surface granulose, smooth, or 
punctate. 

Genotype—Ctenobolbina ciliata (Beyrichia ciliata Emmons). 

Since 1890, when this genus was first described, Ulrich has on two 
occasions (both cited above) added to the list of species originally 
referred to the genus. Recent studies of the family have convinced 
the writers that a good part of these later additions represents, as 
indicated on page 295, atavistic Devonian stages in the development 
and decadence of the predominating Silurian phase of the family. 
Admitting this as probably true, it is thought desirable and of 
distinct advantage in classification to remove these species from 
Ctenobolbina and to refer them, together with a few species hitherto 
placed with Beyrichia and Bollia, to a new genus for which the name 
Hollina is proposed on a following page. 

Even after the elimination of this peculiar Devonian group, the 
remaining species fall into two easily distinguishable subgenera or 
sections of the genus. The first of these two groups includes (, 
ciliata and its immediate Ordovician allies—all of them with a 
granulose surface ornament—one early Trenton, one Silurian species 
with finely reticulate surface, one Helderbergian, and one middle 
Devonian papillose species. This section is characterized by the 
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thick, bulb-like form of the posterior lobe, which single swelling 
comprises both the median and the posterior lobe of a true Beyrichia, 
and by its surface ornament. The second group consists of species 
without surface ornamentation and whose average size is inferior to 
that of the first group. The posterior lobe is smaller and commonly 
exhibits a tendency to segregate a small node or undefined swelling 
on its inner slope that doubtless represents the larger and more 
definitely separated median lobe of Beyrichia. So far this section 
is known by seven Ordovician species, one Silurian, one Devonian, 
and one early Mississippian species. 
Ordovician forms described by Krause as Bollia minor and Bollia 
major" are also referable to this section. They are most certainly 
not true Bollias. 

As now restricted and defined, Ctenobolbina includes the following 
species : 





It seems probable that the two . 


GROUP Or CTENOBOLBINA CILIATA. 


Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 


Ctenobolbina 
Ctenobolbina 


Ctenobolbina 


ORDOVICIAN SPECIES, 


alata ® Ulrich. 
bispinosa © Ulrich. 
ciliata © (Beyrichia ciliata Emmons). 
curta © (Ctenobolbina ciliata, var. curta Ulrich). 
duryi” (Beyrichia duryi Miller). 
emaciata © (Ctenobolbina ciliata, var. emaciata Ulrich). 
guilliert (Beyrichia guilliert Tromelin). 
hammelli® (Beyrichia hammelli Miller and Faber). 
obliqua © Ulrich. 
oblonga (Entomis oblonga Steusloff). 
SILURIAN SPECIES. 


granosa © Ulrich. 
punctata © Ulrich. 


DEVONIAN SPECIES. 


papillosa © Ulrich. 


GROUP OF CTENOBOLBINA SUBCRASSA. 


Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 
Ctenobolbina 


ORDOVICIAN SPECIES. 

crassa © Ulrich. 

fulcrata © Ulrich. 

impressa (Entomis impressa Steusloff). 
major (Bollia major Wrause). 

nuinor (Bollia minor Wrause). 
suberassa © Ulrich. 


umbonata” (Entomis umbonata Steusloff). 


ec er ea 


® Zeits. d. d. geol. Gesell., XLIV, 1892, pp. 391, 392, pl. xx1, figs. 15, 18. 
’ American species. 
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SILURIAN SPECIES. 
Ctenobolbina auricularis (Bollia auricularis Jones). 
DEVONIAN SPECIES. 
Ctenobolbina minima ® Ulrich. 
MISSISSIPPIAN SPECIES. 


Ctenobolbina loculata @ Ulrich. 


Krause” and Steusloff * have described and referred a number of 
unisuleate Ordovician species to Hntomis. This arrangement of the 
species is probably incorrect, the present writers doubting even that 
the typical Entomide are Ostracoda at all. IKrause’s and Steuslofi’s 
cntomids, on the contrary, seem to be closely allied to Ctenobolbina, 
and, in part at least, congeneric with species referred to this genus. 
Others like Krause’s 2. sigma and /. obliqua are so completely bi- 
lobed as to suggest Dilobella. Pending an opportunity to study speci- 
mens of all these species, those not elsewhere referred in this work 
may be provisionally left where their authors placed them. 

As stated on page 290, Ctenobolbina tumida Ulrich ® (see fig. 24, 
p. 292) is now thought to be a peculiar Beyrichia and to have no very 
intimate relations to the typical species of Ctenobolbina. Indeed, 
the bulbous end of the carapace in B, tumida is regarded as anterior, 
whereas in (’. ciliata the thicker end is posterior. Hence, if the spe- 
cies is allied to Ctenobolbina at all, it must be to the C. swbhcrassa 
section and not to the typical section of the genus. 

The genetic alliance of Ctenobolbina to Beyrichia (more especially 
to the subgenus Steusloffia) has been discussed on pages 296 to 299. 


Genus DREPANELLA Ulrich. 


Depranella Utricu, Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, pp. 
tf7 11S) 

Depranella Mitier, North Amer. Geol. and Pal., First App., 1892, p. TOT. 

Drepanella (part) Uricu, Geol. and Nat. Hist. Sury. Minnesota, Final 
Rept., III, Pt. 2, 1894, p. 670. 

Carapace equivalves, usually about 2.5 mm. long, compressed con- 
vex, somewhat oblong, subquadrate to subelliptical in outline; dorsal 
edge straight, ventral side gently convex, ends subequal, the post- 
dorsal angle sharper than the anterior. A constant sickle-shaped, 
sharply defined ridge runs nearly parallel with and generally not far 
within the posterior and ventral edges of the valves. Central and 








“ American species. 

» Zeits. d. d. geol. Gesell., XLIV, 1892, pp. 383-3899; XLVITI, 1896, p. 935. 
¢tdem, XLVI, 1894, p. 777. 

@ Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, p. 111, pl. vit, figs. 5a, 50. 
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dorsal regions with two to seven nodes, the larger numbers resulting 
through dissection of the primary two. When only two, they may 
form a loop by union of their ventral parts. Surface smooth or 
coarsely reticulated. 

Genotype.—Drepanella crassinoda Ulrich. Other species referred 
here, all of Ordovician age, are: D. ampla Ulrich, D. bigeneris Ul- 
rich, D. crassinoda nitida Ulrich, D. elongata Ulrich, D. macra 
Ulrich, D. richardsoni (Beyrichia richardsoni Miller) and DP. rich- 
ardsoni canadensis Ulrich. 

This apparently wholly American genus is remarkable for the ex- 
treme variability of the nodes within the central area of the valves. 
The binodose 2. ampla probably represents the most simple type. 
From this we pass to 2. elongata, with its ventrally fuller valves and 
Kloedenia-like reduction and disposition of the nodes. There is a de- 
pression or sulcus between the nodes in this species. A similar de- 
pression of the surface outside of the nodes, without a reduction in 
altitude of the nodes and the lower boundary of the median sulcus, 
would result in a form essentially like PD. bigeneris, which is strik- 
ingly like a Bollia. In PD. macra, D. crassinoda, and DP. nitida the 
nodes range in number from three in the first to seven in the last. A 
comparison of the nodes of these three species established beyond 
question that the larger numbers are produced by dissection. Indeed, 
the seven nodes of J). nitida are all indicated by corresponding wholly 
or partially separated nodes in D. crassinoda, and the corresponding 
parts are no less easily recognized in )). macra. 

The only constant features of Drepanella are the sickle-shaped 
submarginal ridge, and, within reasonable bounds, the size of the 
carapace. In other respects the species are sometimes highly sug- 
gestive of in part probably very distinct contemporary and later 
genera. Thus, as stated on page 303, D. elongata might be classed as 
a Aledenia if it had not the characteristic, submarginal ridge, while 
it is really difficult to point out sufficient reasons for excluding DP. 
bigeneris from Bollia. But Drepanella is an old genus—probably 
the oldest of the true rigid Beyrichiidee—having been already well 
established in the Stones River epoch. These diverse resemblances 
may, therefore, be explained as synthetic vacillations of an ancient 
type prior to the fixation of generic characters marking later devel- 
opmental stages within the family. The sickle-shaped ridge, how- 
ever, was a fixed character and doubtless left its imprint in the his- 
tory of the family. It is, therefore, not surprising that in the de- 
cadence of the main Silurian genus Beyrichia this ridge is again 
occasionally recognized. It is well shown, for instance, in the pe- 
culiar Devonian descendant of Beyrichia, Hollina kolmodini (Jones). 

The probable relations of Drepanella to Beyrichia, especially to 
the tuberculata and the clavata sections, have been sufficiently dis- 





) 
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cussed on pages 289 and 294. It is a remarkable fact that these two 
alliances are more obvious and apparently more intimate than are 
those between Drepanella and such nearly equally old genera as 
Ctenobolbina and Tetradella. ‘There is so little evidence of transition 
between them that derivation of either of the latter from the first, 
or. of the first from either of the latter, seems out of the question. 
Though it is highly probable that all three were derived out of the 
same stock—presumably Primitia—it seems certain that the de- 
partures from that primitive line were entirely independent and in 
all cases rapid. Indeed, Primitia itself, which contains the oldest 
of the distinctly furrowed Ostracoda, does not, geologically speaking, 
greatly antedate Drepanella. The Cambrian seems to contain no 
Ostracoda at all, the oldest Known representatives of the class being 


’ Leperditiidee, found in rocks of Beekmantown age. The Primitiide 


and Beyrichiide did not appear till post-Beekmantown. 

The species described in 1894 by Ulrich as Drepanella bilater- 
alis’ is so peculiar that it seems unwise to continue listing it as a 
species of this genus. Though exhibiting a general resemblance to ). 
crassinoda, 1t seems on closer comparison that the surface lobation 
is really very different. In the first place, the marginal ridge is 
developed only along the ventral border, terminating abruptly on 
both sides, when it begins to turn up on the ends. Next the nodes 

bove the ridge do not correlate satisfactorily with those of any of 
the other species. There is a bilateral symmetry in their form and 
arrangement with respect to the small mid-dorsal node that can not 
be duplicated in typical Drepanella, nor readily explained. The 
explanations occurring to the writers entail departures from that 
generic type of such importance that the removal of the species from 
Drepanella seems imperative. If the posterior node is assumed to 
be in part made up of the post-dorsal portion of the marginal ridge, 
then its inner part must represent the lower two-thirds of the trino- 
date post-median ridge of P. crassinoda and the mid-dorsal node the 
upper third of that ridge. According to another interpretation the 
mid-dorsal node of PY. bilateralis would correspond to the dorsal 
part of the antero-median node of D. crassinoda and the main but 
antero-median node, together with the crescentic ridge beneath it and 
the small antero-dorsal node in the latter. In either case it would 
mean that the mid-dorsal node occupies a different position from the 
corresponding part of typical Drepanella; also modification of the 
posterior lobes scarcely compatible with a strict conception of 





4A comprehensive study of the supposed Cambrian Ostracoda recently com- 
pleted has led to the conviction that these are Phyllocarida and not Ostracoda. 

» Geol. and Nat. Hist. Surv. Minnesota, Final Rept., III, Pt. 2, 1894, p. 671, 
pl. xLv1, figs. 35-38. 
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Drepanella. Under the circumstances the writers feel justified in 
proposing a new genus, with the following brief diagnosis. 


Genus SCOFIELDIA, new. 


Drepanella (part) Unricu, Geol. and Nat. Hist. Sury. Minnesota, Final 
Rept. Wie Pt.25 1894, ps G40: 

Carapace 2 mm. to 3 mm. in length, oblong, subquadrate, com- 
pressed; surface of valves broken up into ridges and nodes arranged 
bilaterally with respect to a small node situated close to the middle 
of the straight hinge line; on either side a large, irregularly triangu- 
lar, ridged node, and along the ventral edge a thick, sharply elevated, 
bar-lke ridge. 

Genotype.—sScofieldia bilateralis (Drepanella bilateralis Ulrich). 

The generic name is given in remembrance of Mr. Wilbur H. Seo- 
field, with whom the senior author was pleasantly associated in the 
study of the Ordovician Gastropoda of Minnesota. 


Genus TREPOSELLA, new. 


Beyrichia (part) Ubricu, Journ. Cincinnati Soc. Nat. Hist., XIII, 1891, 
p. 190. 

Carapace small, about 1 mm. in length, semiovate or subquadrate, 
the hinge long and straight, the other margins curved and supphed 
with a radially striated frill. Ventral part of valves swollen, the 
fullness forming a low, not sharply defined longitudinal ridge. Jusi 
above this, two unequal nodes, the smaller being of hemispheric form 
and located just behind the center of the valve. The larger node is 
somewhat balloon-shaped, situated in front of the middle, connected 
to the ventral ridge by a narrow neck, from which it extends upward 
to or shghtly beyond the dorsal edge. Between the two nodes, a 
narrow, sharply excavated sulcus, terminating below in a pit. Fe- 
male (7) provided with a sharply defined, egg-shaped, ventral pouch, 
located practically midway between the ends. 

Genotype.—Treposella lyoni (Beyrichia ltyont Ulrich). 

This genus is proposed for the reception of what is supposed to be 
an important link in the evolution of //ollina from Beyrichia. The 
female is still provided with a ventral pouch, but it is essentially 
median in position, while in all true Beyrichive it is placed well be- 
hind the mid-length. The anterior lobe also is essentially as in 
Beyrichia, but the indefinite ventral swelling is suggestive of A/a- 
denia rather than Beyrichia. Compared further with Beyrichia, the | 
entire obsolescence of the posterior ridge of that genus in 7’reposella 
is perhaps the most striking difference. The presence of a sharply 
defined median pit, as in Hurychilina and other Primitiidee, is prob- 
ably a reversion to ancestral characteristics. 
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Except the ventral pouch, all the abov e- mentioned departures from 
the typical Silurian Beyrichiz are toward the new Devonian and Car- 
boniferous genus /Zollina. Indeed, were it not that 7. lyon? still 
possesses the Beyrichian ventral pouch, the writers would undoubt- 
edly have referred the species to Hollina. But, having a pouch, and 
being also in other features nearer Beyrichia than is any one of the 
species of /Zollina, the intermediate position of 7. dyoni seems as- 
sured. As its inclusion in either of these genera would introduce 
undesirable elements of uncertainty in their respective diagnoses, it 
has been thought advisable to give it and any other similar species 
that may be discovered an independent position, 


Genus HOLLINA, new. 


Ctenobolbina (part) Unricu, Jour. Cincinnati Soe. Nat. Hist., NITI, 1891, 
Dp. 187; XTX, 1900, p. 182. 

Beyrichia (part) Jones, Quart. Jour. Geol. Soc. London, XLVI, 1890, p. 
538.—ULRIcH, Jour. Cincinnati Soc. Nat. Hist., XIII, 1891, p. 189. 

Bollia (part) ULRicH, Jour. Cincinnati Soc. Nat. Hist.,-XIII, 1891, p. 205. 





Carapace elongate, produced and tapering somewhat anteriorly, 
essentially equivalved. Valves provided with a marginal frill, con- 
cave on the inner side, overhanging the contact edge, often wanting 
at the anterior end. Except for two constant rounded nodes, the 
lobation of the surface varies greatly. One of the constant nodes is 
situated close to and partly in front of the middle of the hinge lne; 
the other, usually the smaller, is placed lower and more or less be- 
hind the center of the valve. Occasionally the hollow between these 
two nodes is excavated. In most species there is a continuous or 
broken ridge in the ventral part; in one (//. kolmodini) this ridge 
continues up the hinder end to the dorsal angle, in others (/7. cnsolens 
and ZH. tricollina) the post-dorsal extremity remains prominent and 
forms a rounded node, the remainder of the ridge being dissected 
and tending to obsolescence: in two other species (/7. granifera and 
H. antespinosa) the ventral ridge joins the two constant nodes, the 
result, being a loop as in Bollia. Finally, in a later stage (as, for 
instance, 7. radiata) the ventral ridge is obsolete and only two 
rounded nodes remain. Occasionally an extra node is developed near 
the anterior margin. A ventral pouch, as in Beyrichia, has not been 
observed. 

Genotype-—Hollina insolens (Ctenobolbina insolens Ulrich). 
Seven other middle Devonian species and four Carboniferous species 
are referred here as follows: H. antespinosa, I. armata, IH. cavimar- 
ginata, H. informis, H. spiculosa, all described by Ulrich as species 
of Ctenobolbina, and H. kolmodini and H. tricollina, originally re- 
fered to Beyrichia, the first by Jones, the second by Ulrich. The 
Carboniferous species are H. granifera, a Spergen species described 
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as a Bollia by Ulnich, ZZ. radiata (Beyrichia radiata Jones and 
Kirkby), variety cestriensis Ulrich, H. longispina (Beyrichia longis- 
pima Jones and Kirkby), and HZ. emaciata (Beyrichia ? emaciata 
Ulrich and Bassler). 

Comparison of the figures on Plate XLII gives a good idea of the 
unusual range of variability of the species associated in this new 
genus. On closer study, however, strong elements of similarity will 
be noted running through the whole assemblage, the observer being 
finally convinced of the essential naturalness of the association. 
It is not contended that the group is natural in the sense of being 
composed of species descended from a single ancestor. On the con- 
trary, it is believed they were derived from perhaps several preced- 
ing species of Beyrichia and possibly Ctenobolbina, and that the 
singularities resulted through atavistic tendencies developed in the 
Devonian decadence of the Silurian Beyrichiide. 

The Devonian species of the genus may be regarded as vacillating 
intermediate stages between the trilobate Silurian Beyrivhia and the 
final, again long-lived, simply binodate Carboniferous phase of the 
new genus, namely, the small group of species of which //. radiata 
(Jones and Kirkby) is a typical example. Whereas most of the 
Devonian species occur at the Falls of the Ohio in a thin bed thought 
to be of Onondaga age, indicating rapid evolution, /7. radiata ranges 
with very slight change from the Chester to near the close of the 
Pennsylvanian. 

Compared with true Beyrichia, which has constantly three verti- 
cally elongated lobes, the new genus //ollina is distinguished (1) by 
the progressive obsolescence of the posterior lobe, (2) by the rounded 
form of the median and anterior nodes or lobes, (3) by the restric- 
tion of these nodes to the dorsal half of the valve, (4) by the rela- 
tive fullness of the ventral parts (agreeing in this respect with 
Kvladenia), and (5) by the constant development of an anteriorly 
incomplete marginal frill. A probable sixth difference is indicated 
by the apparent absence of a ventral pouch. 

The fullness of the ventral region, also the rounded form of the 
median (posterior) node suggests even closer alliances with 
Kladenia, but the rather obvious relations of Hollina to Treposella 
/yont and the probable derivation of that species from Beyrichia 
tends to negative this suggestion. The Devonian species would never 
cause one to think of A7@wdenia. It is only the more simple ZZ. 
radiata group that might recall that Silurian genus, But these even 
will be distinguished at once by the-anterior node, the like of which 
never occurs in Aledenia. | 

In a former paper,’ the writers mention the possible desirability 
of including &. radiata and its immediate allies in Ulrichia. It is 


2Proc. U. S. Nat. Mus., XXX, 1906, p. 152: 
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now quite clear that such a course would be unwarrantable. Taking 
into account only this, that both have two constant and similarly 
placed nodes, the logical course would be to unite them. But if the 
apparently unquestionable derivation of //. radiata from the 
Devonian species of //ol/ina 1s considered, the impropriety of the sug- 
gested reference cannot be ignored. U7richia is one of the Primi- 
tude; /Zollina is a derivitive—presumably somewhat atavistic-——of 
Beyrichiide. 

As is evident from several preceding references in the paper to 
Hollina, the writers now regard the resemblance of certain species 
to Ctenobolbina, and of others to Bollia, as atavistic stages in the 
Devonian and Mississippian evolution of the typical Beyrichian 
stock, and not as survivals of the generic types to which they were 
originally referred. Ulrich placed most of the Devonian species 
under Ctenobolbina because of their general similarity in form, loca- 
tion, and range of variation to the (. subcrassa group of that genus, 
while the later (7. granifera was referred to Bollia solely because the 
ventral union of its two nodes forms a loop precisely like the inner 
loop of typical species of that genus. In neither case were the char- 
acters now relied on, such as the two constant rounded nodes and 
the broad frill on the posterior and ventral margins, taken into ac- 
count, and the genetic relations to Beyrichia, though suspected, were 
not appreciated as they should have been. ‘ Loops” strikingly like 
that in Lollia occur in other types. This was recognized by Ulrich 
in 1894 in discussing Drepanella bigeneris, a notable instance of 
this kind. 

Subfamily KLOMHDHNELLIN 2. 


Genus KLGZDENELLA, new. 


Beyrichia (part) Jones and AUTHORS. 

Kledenia (part) Jones, ULRIcH, and most AUTHORS. 

Bollia? (part) Ubricu, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., 
III, Pt. 2, 1894, p. 669. 

Carapace small, strongly convex, elongate, somewhat barrel-shaped, 
the length usually less than 1.5 mm.; dorsal edge nearly straight, ven- 
tral edge usually somewhat concave, ends approximately equal in 
height but differing in outline, the antero-dorsal angle often rectan- 
gular and always more distinct than the post-dorsal. Valves un- 
equal, the right overlapping the left around the ends and the ventral 
side. Of the lobation, the constant features are two sharply im- 
pressed vertical or slightly oblique furrows, separated by. a narrow 
lobe, in the posterior half. In the more simple forms, these furrows 
extend only about half across the valve. Anterior half may be uni- 
formly convex, but, as a rule, is more or less clearly bisected vertically 
by a straight or curved furrow. When present, this anterior furrow 





“Geol, and Nat. Hist. Sury. Minnesota, Final Rept., III, Pt. 2, 1894, p. 671. 
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often produces an appearance suggesting the “loop” of a Bollia. 
Surface generally smooth and polished, and without ornamental 
markings. 

Genotype—Khledenella pennsylvanica (Kledenia pennsylvanica 
Jones). 

Of unquestioned species of this genus, some eight or ten, two of 
them perhaps being merely varieties, are contained in the collections 
of the U. S. National Museum. These range in time from the Clin- 
ton to middle Devonian. A British Carboniferous species, published 
by Jones and Kirkby under the name Beyrichia? bicaesa, probably 
belongs to this genus. Except this and the two Devonian species, all 
the others are confined to the Silurian rocks of the Appalachian 
province. <As a rule, the species are exceedingly prolific in the way 
of individuals, the layers of limestone in which they occur being 
almost literally made up of their remains. In most cases they occur 
as entire shells, which, being easily freed from the matrix, are admir- 
ably suited for detailed study. 

Only about half of the known forms have been described, and one 
of these (described as Beyrichia trisulcata by Hall) has never been 
adequately figured. Alwdenia pennsylvanica, as figured by Jones in 
1889 7, includes two distinct species and a variety, which are repre- 
sented by thousands of specimens in the material available to the 
writers. The form represented by Jones’s figures 5a, b, ¢, d, and 6 is 
accepted as the AVa@denella pennsylvanica. is figures 8 and 9 are 
regarded as based on examples of our A’. turgida, new species,” while 
ta and 7b probably represent a variety of the latter, here distin- 
guished’ by the subordinate name ventrosa.° 


@Amer. Geol., IV, p. 341, figs. 5-9. 

> Kloedenella turgida is distinguished from KA. pennsylvanica, as here restricted, 
by the strong development of the anterior sulcus. This sulcus delimits a well- 
marked anterior lobe and produces a somewhat concentric arrangement of the 
lobes behind it, the effect being quite different from the usual appearance of 
K. pennsylvanica. 

Length of a normal right valve, 1.10 mm.; height, 0.64 mm.; length of a 
short left valve, 0.97 mm.; height, 0.60 mm. See Plate XLIII, figs. 6, 7. 

Formation and locality.—Coeymans limestone, Cumberland, Maryland. 

Cotypes.—Cat. No. 58278, U.S.N.M. 

©'This form is more like AK. pennsylvanica than HK. turgida in lobation of the 
valves, being without a well-marked anterior sulcus, but in the less elongate 
form and general aspect it is so like AK. turgida that it has been placed as a 
variety of this species. Its main peculiarity lies in a ventral swelling which 
causes an apparent break in the antero-median lobe. The ventral flange is 
unusually well developed and the series of granules along the antero-ventral 
edge has not been observed in any other species of the genus. See Plate XLIII, 
fig. S. 

Formation and locality.—Coeymans limestone, Cumberland, Maryland. 

Holotype.—Cat. No. 53279, U.S.N.M. 
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The genus is divisable into two sections, the first comprising the 
greater part of the known species, among them the genotype. In this 
group the posterior and median furrows are shorter than in the see- 
ond, and the anterior furrow either wanting or more or less well de- 
veloped. In the second group, of which Beyrichia halli Jones (Bol- 
lia halli Ulrich) is a good example, the posterior and anterior fur- 
rows are long, subequal, and extending nearly or quite across the 
valve. The general expression is rather strikingly dissimilar in the 
two groups, but on close comparison it is found that the differences 
are not essential and, moreover, that the extremes are bridged by 
connecting links. 

The Alaedenella halli, as it should now be called, simulates Bollia 


symmetrica (Hall) to such a degree as to suggest its derivation from 
that earlier Silurian (Rochester shale) species. The Bollia, however, 
has not overlapping valves as has the AVa@denella. Besides, the lat- 
ter type appears to have been established already in Clinton time, 
indicating that its ancestors are to be looked for among Ordovician 


61 





Fics. 61—64.—61. LEFT VALVE oF BOLLIA SYMMUETRICA (HALL). 62. RIGHT VALVE OF 


KL@DENELLA HALLI (JONES). COPIED FROM JONES. 63. RIGHT VALVE OF KLG@:DENELLA 
TURGIDA, NEW SPECIES. 64. RIGHT VALVE OF BEYRICHIA? PARALLELA ULRICH, X 20. 
(AFTER ULRICH.) THESE FIGURES ILLUSTRATE (1) THE SIMILARITY OF EXPRESSION 


or BOLLIA TO KLG@3DENELLA, AND (2) THE POSSIBLE DERIVATION OF KLG@:DENELLA FROM 
THE RICHMOND SPECIES BEYRICHIA? PARALLELA. 


species. Such a possible ancestor is found in the peculiar Richmond 
species described by Ulrich as Primitia or Beyrichia parallela. The 
general form of the valves and the lobes are sufficiently like AVa- 
denella to encourage the belief that it fulfills the requirements of 
the case. It is to be regretted, however, that only separated valves 
of this Richmond species are known, so that it is difficult, if not im- 
possible, to decide the question by showing agreement also in the 
matter of inequality of its valves. 
Because of the mentioned resemblance to Bollia, Ulrich in 1894 
tentatively referred species of the A’. halli section, including JX. 
clarket (Beyrichia clarkei Jones) and two new species, to Bollia, 
Although this reference is now thought to have been in error, it must 
be admitted that it is not easy to show just why the group was not 
descended from Bollia regularis and B. symmetrica. At that time 
the senior author had very few specimens of the type now discrim- 
inated under the name AVa@denella, and KW. halli and KW. clarkei were 
known to him only from the rather indefinite figures and descriptions 
_ published by Jones, which neither showed nor mentioned the inequal- 
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ity of their valves. Hence, he had had no opportunity to observe the 
principal evidence in the case, namely, the transition from A. penn- 
sylvanica to Kk. clarkei“ and the fact that while the vaives of Bollia 
are equal, those of A/7@denella are unequal. In passing, it may be 
said that Bollia is regarded as an early derivative of Primitia, that 
it established an independent line having no subsequent connection 
with the true Beyrichiide and that it represents the most complex 
stage of lobation attained by the Primitiide. 

The Kloedenelline are Beyrichide with valves more or less dis- 
tinctly overlapping. Asa rule, the overlap is confined to the ventral 
side and ends. Beyrichiopsis Jones and Kirkby, Beyrichiella Jones 
and Kirkby, Jonesina, and Hirkbyina, new genera, are referred to 
the subfamily. Technically Ayammodes Jones fulfills the require- 
ments, but, being convinced of the genetic alliance of that genus to 
Kledenia, the writers hesitate to remove it from the Beryrichiide. 


CARBONIFEROUS BEYRICHIIDE. 


Two years ago,” the writers had occasion to discuss the Carbonifer- 
ous Beyrichiude. Among the conclusions were (1) that the group of 
Beyrichia radiata is worthy of generic separation, a view carried out 
in the present communication by the erection of the new genus //ol- 
lina; (2) that the reniaining, inequivalved Beyrichiide, including 
Beyrichiopsis, Beyrichiclla, and Synaphe, of Jones and Kirkby, 
besides a number of species referred by these authors to Beyrichia, 
probably constituted a single comprehensive genus; (3) that Synaphe 
should be relegated to synonymy under Beyrichiella; and (4) that 
two subgenera might be recognized, of which Beyrichiopsis would 
be one. Similar conclusions were reached in the present more com- 
prehensive study of the family, the principal difference being that 
Beyrichiopsis and Beyrichiella are recognized as genera, and a new 
genus, Jonesina, 1S proposed instead of “a second subgenus.” 
Finally, a fourth genus, A?rkbyina, is proposed for two species 
doubtfully referred to Beyrichiclla by Jones and Kirkby, and which 
were not considered in 1906, 

4A new variety of A. clarkei is here instituted under the name of paupera of 
which the following are the characteristics: The valves and the ridges espe- 
cially are thinner than in the species itself, giving the whole a somewhat 
emaciated appearance, Furthermore, the furrows present somewhat irregularly 
distributed but numerous papille which have not been observed in the typical 
form of the species. See Plate XLIII, fig. 5. 

Formation and locality.—Coeymans limestone, Cumberland, Maryland. 

Holotype.—Cat. No. 53280, U.S.N.M. 

>Proc. U. S. Nat. Mus., XXX, 1906, pp. 151-155. 
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Considerable instability of character in these inequivalved Bey- 
richiide was recognized in the preceding publication; also the fact 
that many of them exhibited more or less obvious resemblances to 
Ordovician and Silurian types. These facts were explained as result- 
ing from reversion and arrested development incident to the degen- 
eration and extinction of the family in Carboniferous time. 

In now recognizing four genera instead of a single broad genus, 

it is not intended to convey the impression that the writers have 
materially changed their opinions respecting the close alliance of 
the several groups. Neither are the groups of species thought to be 
more natural genetic associations than they were believed to be in 
1906. It is only in deference to the matter of convenience in classifj- 
cation, and to insure greater clearness and brevity in definition, that 
the charge from one to four is made. Considering them as one genus, 
it seemed impossible to draw up a reasonably brief diagnosis that 
would not cover a variety of really very distinct pre-Carboniferous 
types. Though it can not be denied that the whole group is bound 
together by intimate alliances, it is yet a fact that but a single feature 
of generic or family rank pertains to all its members, namely, slight 
inequality of the valves. But this feature, of course, is not peculiar 
to this group, since it occurs in many otherwise very different Ostra- 
coda. By dividing the group into four genera and using the feature 
common to them all as characterizing a subfamily of Beyrichiide, 
the resulting classification is at least convenient and probably as 
natural as it can be made so long as established characters are con- 
sulted as not less important than genesis in the forming of zoological 
classifications. 

In the present arrangement of the Carboniferous Klcedenielline, 
all of the British species described by Jones and Kirkby are ac- 
counted for save Beyrichia tuberculospinosa, B. multiloba, and B. 
or The published figures of these three species * indicate pecu- 
| 
| 
| 








Jarities, the value of which it would be unwise to decide without first 
verifying them by study of good specimens. Until that is done, it is 
idvisable to leave them in the still large residuum of undetermined 
md doubtful species of Beyrichia. In the meantime it may be said 
hat B. multiloba and B. varicosa would have been placed with 
Tonesina were it not that in both cases. as figured by Jones and 
Arkby, the left instead of the right valve is the smaller. In this 
espect the two species agree with Aladenella. The figures of B. 
uberculospina are indecisive on this point, and the most that may 
ve said of this species at the present time is to suggest that it may 
fe an aberrant Hollina and as probably related to Z. longispina. 


| 





_ “Jones and Kirkby, Ann. and Mag. Nat. Hist. (5), XVIII, 1886, pl. v1, 
Proc. N. M, vol. xxxvy—08——21 
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Beginning with the most simple type, the genera may be defined 
briefly as follows: 


x 


Genus KIRKBYINA, new. 


Beyrichiella ? JoNES and KirKspy, Ann. and Mag. Nat. Hist. (5), XVIII, 
1886, p. 260. 

Carapace small, less than 1 mm. in length, rather short, subovate to 
subquadrate, ventricose, thickest anteriorly, with a simple primitian 
sulcus about the middle of the dorsal half. Valves unequal, the right 
shghtly larger and overlapping the edges of the left. 

Genotype—Nirkbyina reticosa (Beyrichiella ? reticosa Jones and 
Kirkby). 

In the same paper * Jones and Kirkby describe a second more tumid 
species, likewise referring it doubtfully to Beyrichiella under the name 
B. ? ventricornis. At present only these two British species may be 
safely placed in the genus Airkbyina. There are a few as yet un- 
studied, Primitia-like Ostracoda in American deposits of Carbon- 
iferous age that may turn out to belong here. 

Kirkbyina resembles Primitia, but is readily distinguished by its 
overlapping valves and thicker anterior end. In Primitia it is the 
pesterior half that is usually the thicker. Beyrichiella has a more 
elongate shell and broader sulcus, while its left valve and not the right 
is the larger. 


Genus BEYRICHIELLA Jones and Kirkby. 


Beyrichiella Jones and KirKpy, Geol. Mag., Dec. 3, III, 1886, p. 488; Proce. 
Geol. Assoc., LX, 1886, p. 506. 

Beyrichiella (part) U_ricu and Basser, Proc. U. S. Nat. Mus., XXX, 1906, 
pp. 151-155. 

Synaphe JoNESs and KirKesy, Trans. Royal Dublin Soc. (2), VI, 1896, p. 190.— 
ULRICH and Basster, Proc. U. S. Nat. Mus., XXX, 1906, p. 152. 

Kirkbyia CoSSMANN, Revue Critique de Paleozoologie, IIT, 1899, p. 45 (pro- 
posed for Synaphe, preoccupied). 

Carapace small, 1 mm. or less in length, elongate subquadrate, 
thickest anteriorly, with a rather broad median sulcus giving the shell 
a bilobed aspect; a low, transverse ridge in the ventral part cuts off 
the suleus and unites the lower parts of the two lobes. Valves un- 
equal, the edge of the smaller right valve being set into the over- 
lapping ventral and end parts of the larger left valve. 

Genotype.—Beyrichiella cristata Jones and Wirkby. 

The writers fail to see more than specific differences between ZB. 
cristata and Kirkbya annectens, the type of Synaphe Jones and 
Kirkby (not Synaphe Huebner). It is, therefore, placed here as a 





a Ann. and Mag. Nat. Hist. (5), XVIII, 1886, p. 260. 
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second species of Beyrichiella. A third, the only known species from 
American strata, was described by Ulrich as Ulrichia confluens. 
Viewed in the narrow sense in which this genus was proposed and in 
which it is now thought desirable to recognize it, Beyrichiella is 
clearly distinguished from other members of the subfamily. The 
shell is relatively longer than that of Air/byina and its larger valve 
is not the right as in that genus, but the left. The lobation of the 
valves is also less simple, the low ventral ridge, connecting the two 
larger lobes, being a character not observed in Airhbyina. The gen- 
eral shape of the carapace is decidedly like that of Beyrichiopsis, but 
the characteristic rounded, median—or rather post-median—node of 
that genus is wanting in Beyrichiclla. 


Genus BEYRICHIOPSIS Jones and Kirkby. 


Beyrichiopsis JONES and KirKBy, Geol. Mag., Dec. 3, III, 1886, p. 454; Proce. 
Geol. Assoc., LX, 1886, p. 506; Quart. Journ. Geol. Soc. London, XLII, 
1886, p. 506. 

Beyrichiopsis ULRIcH and BASSLER, Proc. U. S. Nat. Mus., XXX, 1906, p. 
152. 


Carapace small, about 1 mm. in length, oblong, subquadrate to sub- 
elliptical, straight on the dorsal side, tapermg shghtly and thickest 
anteriorly; on the whole, rather strongly convex. A broad based, 
rounded swelling or lobe occupies the greater part of the anterior 
half. A second, smaller rounded eminence occurs behind the mid- 
dle and usually above the mid-height of the valve. It is often sur- 
rounded by a slight depression usually deepest on the anterior side. 
Free edges of valves usually with a broad, spiny frill; in other cases 
merely denticulate. Two or three thin, crest-like ribs commonly 

cross the surface in a longitudinal direction. 

Genotype.—Beyrichiopsis fimbriata Jones and Kirkby. Other 
typical species are B. cornuta, B. subdentata, B. fortis, B. granulata, 
and B. simplex, all described by Jones and Kirkby from British 

~ Carboniferous specimens.“ Two new species in the Ulrich collection 
inthe U. S. National Museum were collected from the basal shales of 
the Tullahoma formation in central Tennessee. One of these has 
a frill like B. fimbriata, the other is more like B. cornuta. 
Compared with the other genera of the subfamily Klcedenelline, 
_ Beyrichiopsis is distinguished at once by the small, rounded post- 
~median node. Otherwise the genus is not greatly different from 
| Beyrichiella, its nearest ally, the usual presence of a spiny marginal 
frill being of subordinate importance. Another difference, how- 
ever, is found in the transverse ventral ridge seen in Beyrichiella but 
which is absent in Beyrichiopsis. | 





“Geol. Mag., Dec. 3, III, 1886, pp. 484-487. 
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B. simplex and B. granulata® depart somewhat from the other 
species in the more subdued development of both the anterior and 
the median lobes. These two species strongly resemble Aledenia. 
Indeed, it is difficult to point out satisfactory differences. However, 
as tbat genus became almost extinct with the close of the Silurian, 
it seems highly unlikely that these Carboniferous species were directly 
connected with it. 


Genus JONESINA, new. 


Beyrichia (part) JONES and KirKpy, Ann. and Mag. Nat. Hist. (5), XVIII, 
1886, p. 258; Geol. Mag., Dec. 3, III, 1886, p. 438. 

Beyrichiella (part) ULricH and BASSsLER, Proe. U. S. Nat. Mus., XXX, 
1906, pp. 151-155. 


Carapace small, about 1 mm. in length, usually elongate, the out- 
line varying from subelliptical to oblong or approximating a par- 
allelogram; greatest thickness in anterior half. Valves strongly 
convex, variously lobed, unequal, the left being the larger, sometimes 
overlapping the edge of the right on all sides. The most simple 
types (/. craterigera and J. arcuata) are marked with a rather deep 
dorsal sulcus situated somewhat behind the middle. The whole 
area in front of this sulcus may be almost uniformly convex, or a 
node may be obscurely defined in its post-dorsal quarter (that is, 
just in front of the sulcus). Behind the sulcus a more clearly defined 
node is always observable. In more complex species (J. fastigiata) 
three nodes are distinguishable, two, subequal, situated on opposite 
sides of the main sulcus, and a larger, less definitely outlined, lobe 
occupying: the anterior third. Finally, in /. fodicata, the anterior 
lobe is divided by the separation of a node simulating the other two 
in size and form, while all three nodes will appear as connecting 
below with a low marginal ridge. A more or less obscure and 
variable ridge commonly unites the two median nodes, occasionally 
producing an effect simulating Bodllia. 

Genotype.—J onesina fastigiata (Beyrichia fastigiata Jones and 
Kirkby). 

The following additional species are referred to Jonesina: J. ar- 
cuata (Bean) (as figured by Jones and Kirkby under the genus Bey- 
richia),» J. bradyana (Beyrichia Jones and Kirkby) ,° J. eraterigera 
(Beyrichia Brady Ms., Jones and Kirkby),? J. fodicata (Beyrichia 


* Jones and Kirkby describe the latter as a variety of B. fortis. It seems to 
the writers as allied to B. simplex rather than B. fortis, the post-median node 
as well as the general expression of the valves, aside from the surficial crests, 
being the same as in the former and quite different from the latter. 

> Geol. Mag., Dec. 3, III, 1886, p. 488, pl. x11, figs. 12-14. 

€Tdem., fig. 11. 

4Tdem., figs. Ta, 7b. 
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Jones and Kirkby),* all from the Carboniferous rocks of Great 
Britain, and J. bolliaformis and var. tumida (Beyrichiella Ulrich 
and Bassler),? and J. gregaria (Beyrichiclla Ulrich and Bassler)¢ 
from rocksof Pennsylvanian age in Kansasand Texas. Other Ameri- 
can species are known, but remain to be described. 

Jonesina sometimes resembles Aledenella to a marked degree. 
This is true especially of J. craterigera, but with entire specimens the 
observer should experience little difficulty in distinguishing them, the 
matter of relative size of the valves being reversed in the two genera. 
In the older genus the right valve is the larger, whereas in Jonesina 
it is the left. 

In correlating the nodes of Jonesina with those of a typical Bey- 
richia, it is to be observed that the median lobe of the latter corre- 
sponds to the post-median node of /Jonesina, the one, two, or three 
nodes in front of the median sulcus being equivalent to the single or 
dissected anterior lobe of Beyrichia. Obviously the location of the 
homologous parts in the two genera is widely different. 





“Ann. and Mag. Nat. Hist. (5), XVII, 1886, p. 258, pl. vit, figs. 4-6. 
» Proc. U. S. Nat. Mus., XXX, 1906, p. 158, pl. x1, figs. 7-11. 
¢Idem., fig. 18. 
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EXPLANATION OF PLATE XXXVII. 


Group of Beyrichia tuberculata. 


. Four views of a left valve of Beyrichia tuberculata. 

. Similar views of a right valve of female individual of same. 

. Four views of a right valve of B. tuberculata bigibbosa Reuter. 

. Similar views of a right valve of B. noetlingi Reuter. All the figures 


are magnified five times and copied from Reuter. 


. Group of Beyrichia kladeni. 
. Two views of a left valve of Beyrichia maccoyiana sulcata Reuter, 


x 8. 


. Similar views of left valve of female individual of same, X §&. 
. Left valve of Beyrichia lindstromi Wwiesow, X 8. 


Figs. 5 and 6 are copied from Reuter and fig. 7 from Kiesow. 


. Left and right valves of Beyrichia moodeyi, new species, * 10. 


Cayuga formation, Cacapon, Maryland. 

Right and left valves of Beyrichia waldronensis, new species, < 10. 

Niagara (Waldron), Waldron, Indiana. 

Group of Beyrichia buchiana. 

Left valve of Beyrichia buchiana Jones, * 8. Copied from Jones. 

Four views of a right valve of Beyrichia buchiana angustata Reuter, 
x 6. (After Reuter.) 


. A right valve of Beyrichia lawensis Kiesow. (After Kiesow. ) 


Group of Beyrichia salteriana. 

Lateral and ventral views of a right valve of Beyrichia salteriana 
Jones, X 10. (After Reuter.) 

Right valve of Beyrichia granulosa Hall. (After Hall.) 

Group of Beyrichia clavata, 

Right valve of Beyrichia clavata Kolmodin. (After Kiesow. ) 


. Right valve of Beyrichia jonesii Boll, (After Kiesow.) 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. XXXVII 





GROUPS OF BEYRICHIA. 


FOR EXPLANATION OF PLATE SEE PAGE 326. 
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EXPLANATION OF PLATE XXXVIII. 


. Group of Beyrichia linnarssoni (= subgenus Steusloffia.) 


Left valve of Beyrichia (Steuslogia) linnarssoni (Krause), X 20. 
Left valve of Beyrichia (Steuslofia) antiqua (Steusloff), X 20. 
Right valve of Beyrichia (Steuslofia) simpler (Krause), X 15. 


. Left valve of Beyrichia (Steuslofia) acuta (IXrause), X 20. 


Left valve of Beyrichia (Steuslofia) signata (IKXrause), X 10. 
Figure 2 is copied from Steusloff; the rest are after Krause. 
Group of Beyrichia interrupta. 


. Right valve of Beyrichia interrupta (Jones), X 20. 
. Left valve of Beyrichia granulifera, new name, proposed for Bollia 


granulosa Krause, preoccupied in the genus Beyrichia, X 15. 
Left valve of Beyrichia v-scripta Krause, X 15. 


. Left and right valves and dorsal edge view of the complete carapace 


of Beyrichia damesi Krause, X 15. 

Figure 6 is copied from Jones, while 7 to 11 are from Krause. 

Kledenia initialis (Ulrich). 

Side and ventral edge views of a right valve, X 20. (After Ulrich.) 

Kledenia wilckensiana (Jones). 

Right valve of female individual, X 8. (After Jones.) 

Kledenia prenuntia, new species. 

Right valve, X 10. 

Ordovician (Hermitage). 4 miles south of Carthage, Tennessee. 

Kledenia marginalis, new species. 

A right valve, X 10. 

Helderbergian, Dalhousie, New Brunswick. 

Kledenia punctillosa, new species. 

Lateral view of a right valve, X 10. 

Helderbergian, Dalhousie, New Brunswick. 

Kledenia retifera, new species. 

Left valve, X 10. 

Helderbergian, Dalhousie, New Brunswick. 

Kledenia sussexensis (Weller). 

Two left valves, < 10. 

Helderbergian, Dalhousie, New Brunswick. 

Kledenia manliensis (Weller). 

Left valve of a female individual, < 10. This specimen agrees fairly 
well with Weller’s description and figures of his Beyrichia 
manliensis from Manlius of New Jersey, except in the apparently 
less development of the border. The surface is very finely punctate. 

Helderbergian, Dalhousie, New Brunswick. 


. Kledenia fimbriata, new species. 


Left valve, X 20. 

Coeymans limestone, Herkimer County, New York. 
Kledenia centricornis, new species.. 

Left valve of a female individual, * 20. 

Coeymans limestone, Cumberland, Maryland. 
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BEYRICHIA, STEUSLOFFIA, AND KLCEDENIA. 


FOR EXPLANATION OF PLATE SEE PAGE 328. 
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EXPLANATION OF PLATEH XXXIX. 
otherwise marked, the figures on this plate are copied from Ulrich. 


Tetradella subquadrans Ulrich. 

Left valve, X 20. 

Dorsal view of same. 

Posterior end view. 

Tetradella quadrilirata (Hall and Whitfield). 

Side view of a right valve, X 20. 

Posterior view of Same specimen. 

Tetradella lunatifera (Ulrich). 

Side view of right valve, X 22, showing the usual characters. 

Tetradella marchica (Krause). 

Right valve, X 15. (After Krause.) 

Tetradella ? digitata (Wrause). 

Side views of left and right valves respectively of this doubtful 
Tetradella. The obsolescence of the ventral margin is particularly 
characteristic of this species. 

Tetradella (Kiesowia) dissecta (Krause). 

Left valve, X 10. (After Krause.) 

Tetradella (Niesowia) mamillosa (Krause). 

Left valve, X 20. (After Krause.) 

Tetradella (Ikiesowia) radians (IXrause). 

Left valve, X 10. (After Krause.) 

Ceratopsis chambersi (Miller). 

Side view of a left valve of the usual form, X 20. 

Ventral view of the same valve. 

View of inner side of more elongate right valve, X 20. 

A right valve, X 20, with the posterior median ridge divided. 

Ceratopsis chambersi robusta Ulrich. 

Side and posterior end views of a complete carapace, * 20. 

Ceratopsis oculifera (Hall). 

A left valve, X 15, showing the mushroom shaped process. (After 
Jones. ) 

Dorsal view of a complete carapace, * 18. 

Ceratopsis quadrifida (Jones). 

Side view of right valve, X 15. (After Jones.) 

Ventral edge view of same. (After Jones.) 
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TETRADELLA, KIESOURA, AND CERATOPSIS. 


FOR EXPLANATION OF PLATE SEE PAGE 330. 





rae Da 

svt? ey 

Cea 
s a 


Sgitent 
on i ivy wr] 
™~ ry APaG 


Ae 
meen. ais) E 
; Yeu 
AL 





EXPLANATION OF PLATE XL. 


Unless otherwise stated, the figures are copied from Ulrich. 
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Ctenobolbina ciliata (Emmons). 
Side view of left valve, X 15. 


. Interior of right valve. 


Ctenobolbina emaciata (Ulrich). 
Left valve, X 20. 

Ventral and end views of same. 
Ctenobolbina alata Ulrich. 


. Left valve, X 18. 

. Dorsal edge view of complete carapace, X 25. 
. Ventral edge view of same specimen. 

. Ctenobolbina bispinosa Ulrich. 


Right valve, X 18. 

Ctenobolbina obliqua Ulrich. 

A right valve, X 20, in which some of the flange is missing. 
Ctenobolbina oblonga (Steusloft). 

View of a right valve of this species, X 20. (Copied from Steusloff.) 


. Ctenobolbina granosa Ulrich. 


View of a perfect left valve, X 20. 

Ctenobolbina fulcrata Ulrich. 

Lateral and posterior views of a left valve, illustrating the usual 
characters of the species, X 20. 

Ctenobolbina crassa Ulrich. 

Lateral and posterior views of a left valve, X 20. 


. Ctenobolbina subcrassa Ulrich. 


Lateral views of a left and right valve, respectively, X 20. 


. Ctenobolbina punctata Ulrich. 


Lateral and dorsal views of a right valve, X 20. 


. Ctenobolbina papillosa Ulrich. 


Lateral and ventral views of a left valve, X 20. 


3. Ctenobolbina minima Ulrich. 


A right valve, X 30. 


24. Ctenobolbina impressa (Steusloff). 
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Lateral view of a right valve, X 20. (After Steusloff.) 

Ctenobolbina auricularis (Jones). 

Lateral right side view of the complete carapace which is slightly 
tilted, * 25. 

Ventral and posterior views of the same carapace. (Copied from 
Jones. ) 

Ctenobolbina umbonata (Steusloff). 

Left valve, X 20. (Copied from Steusloff.) 

Ctenobolbina major (Krause). 

Lateral view of right valve, X 15. (After Krause.) 


. Ctenobolbina loculata Ulrich. 


Exterior of an apparently perfect right valve, 20. 
Interior of a left valve, X 20. 
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CTENOBOLBINA. 


FOR EXPLANATION OF PLATE SEE PAGE 332. 
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IXPLANATION OF PLATE XLI. 


copied from Ulrich. 


Drepanella bigeneris Ulrich. 
Side view of left valve. 
Posterior view of same valve. 


Longitudinal sectional view across the central part of the same. 


Drepanella crassinoda Ulrich. 

Side view of right valve. 

Dorsal view of same valve. 

Posterior end view of complete carapace. 
Drepanella nitida (Ulrich). 

Left valve of an average complete specimen. 
Ventral view of same. 

Drepanella ampla Ulrich. 

Lateral view of right valve. 

Drepanella elongata (Ulrich.) 

Left valve. 

Longitudinal sectional view. 

Drepanella macra Ulrich, 

Side view of right valve. 


Longitudinal and vertical sectional views across central part of same 


valve. 
Drepanella richardsoni (Miller). 
Side view of a left valve (original). 
Scofieldia bilateralis (Ulrich). 
Side view of a right valve of the usual appearance. 
Ventral and posterior views of a left valve. 
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DREPANELLA AND SCOFIELDIA. 


FOR EXPLANATION OF PLATE SEE PAGE 334. 








EXPLANATION OF PLATE XLII. 


All of the figures on this plate, except 21 and 22, are copied from Ulrich and 
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Treposella lyoni (Ulrich). 

Side view of a right valve. 

Dorsal and posterior views of the same specimen. 

A left valve showing the subcentral ventral pouch. 

Hollina kolmodini (Jones). 

A right valve showing the similarity of the ridges to Drepanella, 

Interior of a right valve. 

Dorsal edge view of same. 

Hollina insolens (Ulrich). 

Exterior of a left valve. 

Interior of another left valve. 

Hollina cavimarginata (Ulrich). 

Lateral and posterior views of a left valve. 

View of interior of another left valve. 

Hollina spiculosa (Ulrich). 

Side view of a nearly perfect right valve. 

Hollina armata (Ulrich). 

A right valve showing the usual characters. 

Hollina tricollina (Ulrich). 

Lateral view of a left valve. 

Hollina granifera (Ulrich). 

Lateral and posterior views of a right valve. 

Hollina radiata (Jones and Wirkby). 

Right valve of an American example, apparently agreeing in all es- 
sential respects with the English types of the species. 

Hollina radiata cestriensis (Ulrich). 

Side view of a left valve, X 28. 

Posterior view of same example. 

Beyrichia? tuberculospinosa Jones and Wirkby. 

Side views of two examples of this doubtfully placed Carboniferous 
species, which may be a Hollina, X 25. (After Jones and Kirkby.) 
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FOR EXPLANATION OF PLATE SEE PAGE 336. 
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HXPLANATION OF PLATE XLIII. 
Figures 1-4 and 9-29 are copied from Jones. 


Figs. 1-3. Aledenella pennsylvanica (Jones). 
Left side, end and ventral views of complete carapace, X 15. 
4. Klaedenella hallii (Jones). 
A right valve, X 20. 
5. Kledenella clarkei paupera, new variety. 
Lateral view of left valve, X 20. 
Coeymans limestone, Cumberland, Maryland. 
6,7. Ala@denella turgida, new species. 
Right and left valves, respectively, X 20. 
Coeymans limestone, Cumberland, Maryland. 
8. Kladenella turgida ventrosa, new variety. 
Lateral view of a left valve, X 20. 
Coeymans limestone, Cumberland, Maryland. 
9,10. Aladenella bicaesa (Jones and Kirkby). 
Left and right valves of this Carboniferous species, X 25. 
11-14. Nirkbyina reticosa (Jones and Kirkby). 
11. Left valve, X 25. 
12. Right valve, X 25. 
3, 14. Dorsal and ventral views of a complete carapace. 
15-18. Nirkbyina ventricornis (Jones and Kirkby). 
15. A left valve, X 25. 
16. A right valve showing the spine more conspicuously, X 25. 
17,18. Ventral and end views of complete carapace. 
19, 20. Beyrichiella cristata Jones and Kirkby. 
Right side and dorsal view of complete carapace, * 25. 
21. Beyrichiella confluens (Ulrich). 
Left valve, X 20, of the only known American species. 
22-24. Beyrichiopsis fimbriata Jones and Kirkby. 
22. Right valve, X 40, apparently perfect. 
25. Right valve with the fringe partially broken away, X 25. 
24. Ventral view of complete carapace. 
25. Beyrichiopsis subdentata Jones and Kirkby. 
Lateral view of a right valve, X 25. 
26,27. Beyrichiopsis granulata Jones and Kirkby. 
26. A left valve, X 25. 
27. End view of same. 
28. Beyrichiopsis simplex Jones and Kirkby. 
Lateral view of left valve, X 25. 
29. Beyrichiopsis cornuta Jones and Kirkby. 
Left valve, X 25. 
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KLCEDENELLA, KIRKBYINA, BEYRICHIELLA, AND BEYRICHIOPSIS. 


For EXPLANATION OF PLATE SEE PAGE 338. 
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are copied from Ulrich and Bassler and are X 30; figs. 7-19 are from 
Jones and Kirkby and are X 25. 


Jonesina bolliaformis (Ulrich and Bassler). 

Left valve of entire carapace. 

Dorsal view of same showing channeled back. 

Jonesina bolliaformis tumida (Ulrich and Bassler). 

Left valve, incomplete at the antero-dorsal angle. 

Lateral view of another left valve. 

Ventral view of original of fig. 4. 

Jonesina gregaria (Ulrich and Bassler). 

Left valve of an average old example. 

Jonesina fodicata (Jones and Kirkby). 

Two left valves showing slight variation in outline and surface 
characters. 

A right valve in which the surface is further modified. 

Jonesina fastigiata (Jones and Kirkby). 

Lateral view of a right side of complete carapace. 

Two left valves. 

Jonesina craterigera (Jones and Kirkby). 

Right side and ventral view of complete carapace 

Jonesina bradyana (Jones and Kirkby). 

Right side of complete carapace. 

Ventral view of same specimen. 

Jonesina arcuata (Bean). 

Two left valves showing variation in outline. 

Right side of complete carapace. 
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DESCRIPTIONS OF FOSSIL CRABS FROM CALIFORNIA. 


By Mary J. Rarueun, 


Assistant Curator, Division of Marine Invertebrates, U. S. National Museum. 


This paper is based on specimens collected in California in 1907 
by Dr. Ralph Arnold, Paleontologist, U. S. Geological Survey.‘ 
Three species are from the Miocene of Fresno and Kern counties; 
the remaining species is from the Cretaceous beds of San Mateo 
County. 

The Tertiary forms differ markedly from one another as to their 
resemblance to existing types. One is a species of Loworhynchus 
identical with Z. grandis, which now occurs locally off the California 
coast; another is a Cancer which is distinct from any of the nine 
recent species of the genus inhabiting California, but may be 
the ancestor of one or more of them; while the third, probably a 
Parthenopid, is quite unlike any now known. The degrees of rela- 
tionship which these fossil crabs bear to their living allies corre- 
spond to the age of the strata in which they are found, the Loworhyn- 
chus being stratigraphically above the Cancer, though both are in the 
Miocene, and the Cancer in turn far above the Parthenopid, which is 
also in the Miocene. 

The single species from the Cretaceous is a new type which I 
have designated as Archwopus antennatus. In its dorsal aspect it 
is allied to Plagiolophus vancouverensis Woodward from the Cre- 
taceous of Vancouver Island. Of the latter species only the carapace 
and fragments of the limbs are known, so that it is impossible to tell 
whether it possesses the peculiar characters existing in Archwopus, 
especially the rudimentary and elevated fifth pair of feet. More 
interesting is the resemblance to the genus Retropluma (see below), 
represented by an anomalous form from the depths of the Indian 
Ocean, which was described by its authors as of an archaic type. 





@Poctor Arnold has furnished the notes on localities and also the lists of 
fossils inserted here. 
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Family INACHIDZ. 


LOXORHYNCHUS GRANDIS Stimpson. 
Plate XLV; Plate XLVI;.Plate XLVII, fig. 1. 


Loxorynchus grandis STIMPSON, Proc. Boston Soc. Nat. Hist., VI, 1857, p. 85. 
Loxrorhynchus grandis STIMPsoN, Jour. Boston Soc. Nat. Hist., VI, 1857, p. 
AD 2. ley XX eh. es) wexekaly fee 


One specimen, adult female, without appendages except a portion 
of the coxal joints of some of the legs. Cat. No. 165476, U.S.N.M.; 
U. S. Geological Survey Locality No. 4783. 

This crab occurs in a rather hard, coarse blue-gray sandstone layer 
about 125 feet stratigraphically below the top of the Etchegoin for- 
mation (Upper Miocene) on Canoas Creek, three-fourths of a mile 
below Hugo Kreyenhagen’s ranch house, 16 miles southeast of Coal- 
inga, Fresno County, California. 

The specimen is apparently of the same species as the recent ZL. 
grandis. 'The spines of the carapace, the form of the buccal cavity 
and the abdomen correspond to the same parts in Z. grandis. The 
rostral and orbital region is lacking. 

Measurements.—Greatest width of carapace 93 mm., width at 
hepatic regions 58.5 mm. 

Present distribution.—F rom the Farallone Islands and San Fran- 
cisco to San Diego, in 64 to 68 fathoms. Uncommon. 

Only one other species of the genus is known, L. crispatus Stimp- 
son,¢ which has almost the same marine distribution as the above, but 
has not been recorded in a fossil state. 

No other fossils were found in the immediate bed with LZ. grandis, 
but overlying it about 25 feet was a bed containing Ostrea lurida Car- 
penter, while in beds equivalent to those 300-350 feet below it are 
found the following species: | 


List of fossils from upper Etchegoin formation (Miocene), Zapata Creek, 13 
miles southeast of Coalinga, California. 


ECHINOIDEA. 
Astrodapsis perrint Merriam. Scutella breweriana Reéemond., 
Iehinarachnius gibbsii Réemond. 
BRACHIOPODA. 
Terebratalia occidentalis Dall. 
PELECYPODA. 


Area trilineata Conrad. Pecten nutteri Arnold. 
Chama pellucida Sowerby. Pecten wattsi Arnold. 
Macoma nasuta Conrad. Saridomus gracilis Gould. 


Pecten codlingaensis Arnold. 
GASTEROPODA, 


Vassa californiana Conrad. Veverita reclusiana Petit. 


4 Jour. Boston Soc. Nat. Hist., VI, 1857, p. 453, pl. xxi, figs. 2-4. 


a 
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Family CANCRID #. 
CANCER FISSUS, new species. 


Plate XLIX, fig. 1. 





 Type—Cat. No. 165477, U.S.N.M.; U. S. Geological Survey Local- 
lity No. 4756. 

This crab is found toward the base of the Etchegoin formation 

near Henry Spring on the east face of “ 1900 foot hill ” 4 miles south 
of Coalinga, Fresno County, California. 

This horizon is about 800 feet stratigraphically below the bed 
containing Loxorhynchus grandis Stimpson. 

One specimen showing dorsal view of carapace only. Outer layer 
of surface absent except along the lateral teeth. Proportion of 
length to width (measured at the anterior angle of the eighth or 
penultimate side tooth) as 1 to 1.45. Convexity and areolation 
much as in (. magister Dana. The depression about the cardiac 
region is deeper than in C. magister and the region itself is more 
distinctly divided in the middle into two elevations. 

The anterior angle of each lateral tooth scarcely projects sideways 
beyond the tooth immediately in front of it. The teeth are sub- 
truncate, separated from one another by shallow V-shaped notches 
and long closed fissures; they are eight in number (including the 
tooth at the outer angle of the orbit), and are irregular in size and 
shape; the first, third, fifth, and seventh are larger than the inter- 
vening teeth; the shape of the ninth tooth (at the lateral angle of 
the carapace) is not clear, but it is very narrow as is customary in 
the genus; the fifth, sixth, seventh, and eighth teeth each have a 
small horny point at their anterior angle. The surface of the teeth 
is granular. The most anterior tooth visible on the right side is very 
evidently the outer tooth of the orbit, the close granulation charac- 
teristic of the margin being continued along the inner side of the 
tooth, which forms a part of the upper border of the orbit. The 
margin of the first five teeth is preserved on the right side, while 
that of the third to the eighth inclusive, as well as part of the margin 
of the second and ninth teeth, is visible on the left side. 

Very little of the front is preserved; that is, the tip of a blunt 
median tooth, the tip of a much smaller lateral tooth on the right not 
far from the middle, and beyond this last a cavity which may repre- 
sent still another tooth before the frontal border curves into the tooth 
which forms the inner border of the orbit. The latter is visible on 
the left side of the specimen, as are also the two fissures of the orbital 
margin. The fissures are closed on the margin of the orbit, but widen 





DPTOCAeACAGy Nate SCM aee Wie tShb2.p; vo; Crusty USS. Expl. Exped., I, 
1852, p. 151; atlas, 1855, pl. vit, fig. la—d. 
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posteriorly, forming a sort of buttonhole effect. A portion of these 
fissures shows on the right side. 

The thickened granulate line which forms the postero-lateral border 
of the carapace is continued across the posterior margin. 

Measurements.—Length of carapace, 30.5 mm.; extreme width at 
the eighth tooth, 44.2 mm.; fronto-orbital width, 16.5 mm.; width of 
front between the inner orbital angles, 8.6 mm. 

While in form this species resembles C. magister more than any 
other recent Californian species, yet C’. magister has more prominent, 
triangular side teeth, 10 in number, its orbital fissures are linear, and 
the postero-lateral margin is discontinuous with the posterior margin. 

The bed containing the crab consists of fine conglomerate and 
coarse sand, and contains the following fauna: 


List of fossils from lower Etchegoin formation (upper Miocene), Henry Springs, 
4 miles south of Coalinga, California, 


ECHINOIDEA. 
Rehinarachnius gibbsii Rémond. 


PELECYPODA. 


Arca trilineata Conrad. Mulinia densata Conrad. 
Clidiophora punctata Carpenter. Panopea generosa Gould. 
Diplodonta harfordi Anderson. Solen ef. sicarius Gould. 


Glycymeris, species. 
GASTEROPODA. 

Nassa californiana Conrad. Pisania aff. fortis Carpenter. 
CIRRIPEDIA. 


Balanus concavus Bronn. 


Family PARTHENOPID /&. 
Genus BRANCHIOLAMBRUS, new. 


Carapace rhomboidal, very convex in an antero-posterior as well 
as in a transverse direction. Branchial regions very extensive and 
nearly touching each other at the median line. Front and antero- 
lateral margins dentate; postero-lateral margin a sinuous line, below 
which the surface is steeply inclined. 

Appendages unknown. 

(Bpayxia, gills, branchie, in allusion to the extent of the branchial 
region; Lambrus, until recently the name of a genus of crabs.) 

Type of the genus.—Branchiolambrus altus, new species. 
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BRANCHIOLAMBRUS ALTUS, new species. 


Plate XLVII, figs. 2 and 3. 


Type.—Cat. No. 165478, U.S.N.M.; U. S. Geological Survey Local- 
ity No. 4859. One specimen. 

This crab is found in a yellow calcareous layer in the gypsiferous 
shales immediately underlying the Vaqueros (lower Miocene) beds 
on Wagon Wheel Mountain, southeast quarter, section 36, township 
25 south, range 18 east, Devils Den District, Kern County, Cali- 
fornia, about 36 miles southeast of Coalinga. Associated with the 
crab are Yoldia impressa Conrad, Phacoides acutilineatus Conrad, 
and an abundant species of Arca. The beds are believed to be of 
lower Miocene age, and closely related to the overlying Vaqueros. 

Carapace about five-sevenths as long as wide, front subtriangular, 
antero-lateral margin long and arcuate, postero-lateral margin sinu- 
ous. The widest and highest part of the carapace is at about its 
posterior third; from the summit of the branchial region the surface 
slopes to the margins, the longest incline being toward the front. 

Entire surface covered with sharp granules. Cervical suture shal- 
low for its anterior two-thirds, becoming deep and narrow posteriorly, 
where the gastric region is much constricted, ending in an obtuse 
point. Cardiac region correspondingly narrow, depressed below the 
branchial level and furnished with two tubercles side by side. At the 
inner angle of the branchial region and either side of the gastro- 
cardiac furrow, there is a small but sharp tubercle. 

Frontal teeth three, subequal, broad and blunt, the two outer di- 
rected a little obliquely, their inner margins having an almost trans- 
verse direction. The intervals between the tips of the median and 
lateral teeth are a little less than those between the tips of the lateral 
and inner orbital teeth, the second sinus being more concave. Orbital 
tooth acute; width of orbit equal to sinus just in front of it. 

Antero-lateral margin very incomplete; hepatic portion perhaps 
straight or a little concave; teeth along the branchial region at least 
seven, shallow and broad, separated by closed sinuses, tips broken off. 
A notch just behind the lateral angle forms a small blunt postero- 
lateral tooth similar to that which occurs so often in the genus Cancer. 
Postero-lateral margin for most of its length concave, posteriorly 
convex; margin slightly raised and ornamented with a line of fine 
granules. The posterior end of the carapace is broken off so that its 
outline is conjectural. The surface below the postero-lateral margin 
is steep but not perpendicular, and in a direct view its upper border 
appears convex (Plate XLVI, fig. 3); this surface may represent a 
distinct facet, as near its anterior end and bounding it below there is a 
remnant of a horizontal granulated ridge. 
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Measurements.—Length (approximate), 18.2 mm.; width (ap- 
proximate), 27.2 mm.; height at least 5 mm. 

Relationship.—There is no recent form closely approximating the 
above. The characters of the carapace point more strongly to the 
Parthenopide than to any other family, but it is possible that a 
knowledge of the appendages would compel the removal of the genus 
to another family. The general shape as well as the antero-lateral 
teeth and the orbits are Parthenopid. The front is more Cancrid. 
The suberect postero-lateral surfaces may be analogous to those in 
Solenolambrus. The amplitude of the branchial regions and the cor- 
responding contraction of the cardiac and gastric regions are unique. 


List of fossils from Vaqueros formation (lower Miocene), immediately over- 
lying beds containing Branchiolambrus altus at Wagon Wheel Mountain, Kern 
County, 86 miles southeast of Coalinga, California. 


ECHINOIDEA,. 
Astrodapsis merriami Anderson, , 
PELECYPODA. 
Chione temblorensis Anderson. Pecten andersoni Arnold. 
Metis, species. Pecten crassicardo Conrad. 
GASTEROPODA. 


Conus, species. Siphonalia (2), species. 
Turritella ocoyana Conrad. 


Family OCYPODID. 
Genus ARCHAOPUS, new. 


Carapace transverse, sides converging anteriorly, posterior angles 
rounded. Front or rostrum linear; orbits deep and wide. Basal 
joint of antennules very large, inflated, and much exposed. Buccal 
cavity wide. Chelipeds of moderate size; fingers long and slender. 
last pair of legs very small, subdorsal and probably attached at the 
margins of the abdomen which does not cover the whole width of 
the sternum at its base. 

(apyaios, belonging to former times; zovs, foot, in allusion to the 
reduction of the last pair.) 

Type of the genus —Archeopus antennatus, new species. 

Allied to Plagiolophus Bell, in which, however, the four ambula- 
tory legs are similar to one another, and the orbits are less extensive. 
The carapace of our species has a strong resemblance to that of the 
so-called Plagiolophus vancouverensis Woodward,’ but in that species, 
although the orbits extend to the anterior corners of the carapace, 
the front or rostrum is of considerable width and bifid, and, as 
mentioned above, the hind feet are not known. 


@Mon. Fossil Malac. Crust. Great Britain, Pt. 1, 1857, p. 19. 
> Quart. Jour. Geol. Soc. London, LII, 1896, p. 226, text figs. 5, 6. 
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In the reduction of the last pair of legs, Archwopus shows an aflin- 
ity to the deep-sea Ocypodan genus Retropluma Gill? = Archwoplax 
Alcock and Anderson” (not Stimpson) = Ptenoplav Alcock and An- 
derson,¢ which has also a large ovoid basal antennular article and 
similar chele. 


ARCHZZOPUS ANTENNATUS, new species. 


Plate XLVII, figs. 4-7; Plate XLVIII; Plate XLIX, figs. 2-4. 


Type.—Cat. No. 31069, U.S.N.M. One adult female, type; one 
immature female, cotype; one male, cotype. Locality 27, Santa Cruz 
Quadrangle. 

Found in a soft blue grey sandstone of Chico, upper Cretaceous. 
age at Bolsa Point one mile north of Pigeon Point, San Mateo 
County, California. 

Carapace about 12 times as broad as long, antero-lateral margins 
straight and anteriorly converging, postero-lateral margins very con- 
vex, curving into the bilobed posterior margin. 

Surface uneven; a transverse ridge across cardiac and branchial 
regions; cervical suture well marked, its anterior portion straight and 
oblique; the depressions in the center of the carapace form a broad H. 
A groove parallel to the posterior margin defines the intestinal region. 
Surface punctate. A few irregular bands of small well-separated 
granules are distinguishable on the more elevated portions. A coni- 
cal tubercle crowns the hepatic region; five conical tubercles, irregu- 
lar in size and position, are ranged on the antero-lateral margin, one 
is hepatic, the others branchial; of the latter the anterior is the larg- 
est and most elevated, the next two are small, the last is considerably 
larger. 

Anterior margin sinuous. Front or rostrum slender, acuminate, 
obliquely inclined, extending forward to a point opposite the outer 
angles of the orbit. Each orbit occupies about one-fourth of the 
anterior border of the carapace and is deep and well defined (Plate 
XLVI, fig. 4) ; its highest part (at its middle) nearly as great as its 
transverse width; upper margin with a triangular tooth or spine near 
the inner angle (Plate XLVITI, fig. 1), and a more prominent tooth 
at the outer angle (Plate XLVI, fig. 6) which forms also the antero- 
lateral angle of the carapace; lower margin also marked at its inner 
end with a tooth or spine (Plate XLVITI, fig. 2) which is nearer the 
median line of the crab than that of the upper border. On either side 
of the rostriform point of the front (which may, however, be a sub- 
frontal prolongation of the true rostrum), there is a large, swollen 





@Amer. Nat., XXVIII, 1894, p. 1044. 
6 Jour. Asiat. Soc. Bengal, LXIII,: Pt. 2, 1894, p. 180. 
“Tilus. Zool. Investigator, Crust., Pt. 3, 1895, explanation of pl. xv. 
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and somewhat prismatic nodule (Plate XLVITI, fig. 2) which doubt- 
less represents the basal segment of the antennules. 

Antenne and maxillipeds unknown. Buccal cavity with parallel 
sides, and very broad, equaling half the width of the carapace (Plate 
XLIX, fig. 2 

The chelipeds of the female (Plate XLVIIT) are of moderate size, 
subequal, and if extended, would measure in length about 14 times the 
width of the carapace. Merus thick, not much longer than wide. 
Dorsal aspect of carpus about 14 times as long as wide. Chele nar- 
row and strongly arcuate, fingers somewhat longer than palm, very 
slender, grooved, their apposed edges meeting and edged with low 
teeth. Low granular ruge can be detected on the palm. The mar- 
gins of the various segments appear to be bluntly rounded. 

Between the insertion of the cheliped and that of the first ambu- 
latory, there is a considerable space (Plate XLVI, fig. 6; Plate 
XLVITI, fig. 3) which tends to indicate the presence there of a large 
afferent branchial opening. The first three pairs of ambulatory legs 
are similar and of ordinary size; they are too fragmentary for descrip- 
tion; the merus Is flattened, a cross section being nearly twice as long 
as wide. The bases of these three legs occupy the entire length of 
the after part of the sternum (Plate XLVII, fig. 6; Plate XLVIII, 
fig. 3). The fourth and last leg, unfortunately missing, must obvi- 
ously have a subdorsal position and be of slender build; the indica- 
tions are that the legs of this pair were attached not at the outer mar- 
gin of the broad sterrial plate, as in Palicus Philippi,” but nearer 
together close to the outer edge of the abdomen (Plate XLVII, fig. 
7; Plate XLIX, fig. 4), where the latter folds against the sternum, as 
in Retropluma.? 

The abdomen of the type female (Plate XLVITI, fig. 3) is as broad 
as the length of the fourth to seventh segments inclusive and does not 
nearly cover the sternum; second, third, and fourth segments sub- 
equal in length; fifth a little longer; sixth the longest and twice as 
long as the fourth; seventh broader than long, subtriangular. In the 
male also (Plate XLVI, fig. 6) the sixth segment is the longest but 
may represent the fusion of two or more segments; the two segments 
preceding it are subequal in length; the more proximal segment or 
segments are crushed and indistinguishable. 

Measurements.—Type female (Plate XLVII, fig. 7; Plate 
XLVITI): length of carapace, 24.5 mm.; width of same, 34.5 mm.; 
width between anterior angles, 27.5 mm. Male (Plate XLVII, figs. 
4-6): width of carapace, 25.7 mm.; width between anterior angles 
(approximate), 20.7 mm. 

Associated with Archwopus antennatus at the same locality or 
within the same formation at near-by localities is the following fauna. 








“Zweiter Jahresber. d. Vereins f. Naturk. in Cassel, 1838, p. 11. 
5 Amer, Nat., XXVIII, 1894, p. 1044. 
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*** are found at the same locality as 


List of Chico, upper Cretaceous, fossils from the Santa Cruz Quadrangle. 


PELECYPODA, 


Anatina tryoniana Gabb. Ostrea brewerii (7) Gabb. 

Arca vancouverensis Meek. Panopea concentrica Gabb. 
Cucullea bowersiana Cooper. * Pholadomya subelongata Meek. 
* Glycymeris veatchii Gabb. * Pinna calamitoides Shumard. 
* Inoceramus subundatus Meek. Trigonia evansiana Meek. 

* Vactra stantoni Arnold. Trigonia leana Gabb. 


Nucula truncata Gabb. 


GASTEROPODA, 


* Cinulia obliqua Gabb. * Perissolax brevirostris Gabb. 


*Tunatia, 1 


lew species. Turritella pescaderoensis Arnold. 


*Vargaritella, new species. 


Fig. 


Fig. 


Fig. 


EXPLANATION OF PLATES. 
PLATE XLV. 


1. Lororhynchus grandis, nat. size, dorsal view. 
2. Lororhynchus grandis, nat. size, front view. 


PLATE XLVI. 


1. Lororhynchius grandis, nat. size, ventral view. 
2. Lororhynchus grandis, nat. size, rear view. 


PLATE XLVII. 


1. Lororhynchus grandis, left side, nat. size. 

2. Branchiolambrus altus, dorsal view, X 2. 

3. Branchiolambrus altus, rear view, X 2. 

4. Archwopus antennatus, male, front view, X 2. 

5. Archeopus antennatus, male, dorsal view, X 2. 

6. Arch@opus antennatus, male, ventral view, X 2. 

7. Archeopus antennatus, type female, rear view, X 2. 


PLATE XLVIII. 
1. Arch@opus antennatus, type female, dorsal view, X 2. 
2. Archeopus antennatus, type female, front view, X 2. 
3. Archeopus antennatus, type female, ventral view, X 2. 


PATE XGUEX: 


1. Cancer fissus, dorsal view, X2. 
. Archeopus antennatus, immature female, dorsal view, X 2. 
. Archewopus antennatus, immature female, front view of palm, X 2. 


. Archeopus antennatus, immature female, rear view, X 2. 
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LOXORHYNCHUS GRANDIS. 


FOR EXPLANATION OF PLATE SEE PAGE 349. 
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LOXORHYNCHUS GRANDIS. 


FOR EXPLANATION OF PLATE SEE PAGE 349. 
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1, LOxXORHYNCHUS GRANDIS; 2 AND 3, BRANCHIOLAMBRUS ALTUS; 4-7, ARCHAZZOPUS 
ANTENNATUS. 


FOR EXPLANATION OF PLATE SEE PAGE 349. 
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ARCHAOPUS ANTENNATUS. 


FoR EXPLANATION OF PLATE SEE PAGE 349. 
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1, CANCER FISSUS; 2-4, ARCHZZOPUS ANTENNATUS. 


FOR EXPLANATION OF PLATE SEE PAGE 349, 





ON CERTAIN GENERA AND SPECIES OF CARNIVOROUS 
DINOSAURS, WITH SPECIAL REFERENCE TO CERA- 
TOSAURUS NASICORNIS MARSH. 


By Ottver P. Hay, 
Of Washington, District of Columbia. 


Through the liberality of the officers of the United States National 

Museum the writer has been enabled to prepare the following 

D> 

paper, which is based mainly on specimens in the. possession of the 

Museum. Nearly all these specimens were originally collected by 

Prof. O. C. Marsh while acting as Vertebrate Paleontologist of the 
U. S. Geological Survey. 

5 2 


1. THE GENUS LABROSAURUS MARSH AND ITS SPECIES. 


In 1879 ¢ Marsh established the genus Labrosaurus, with his Allo- 
saurus lucaris as the type. This species had been described in 1878 ® 
and was based on materials found in the Upper Jurassic of Colorado. 
In this earhest description there was mentioned only an anterior 
dorsal vertebra. In the description of 1879 cervical and dorsal 
vertebra and fore-limb bones were briefly described. So far as the 
writer knows, no part representing this species has ever been figured. 

In 1884° Marsh added a second species to the genus, Labrosaurus 
ferox. The only part of this animal that was mentioned is the left 
dentary. Marsh here made the statement that in Labrosaurus the 
teeth are more triangular than in the other genera of the order; but 
whether or not this statement had its basis in this specimen is 
doubtful, inasmuch as the crowns of all the teeth are missing and 
the roots almost wholly concealed by matrix. This dentary bone 
(Cat. No. 2315, U.S.N.M.) probably came from the same locality 
and level as the type of Z. /ucaris. 

In 18967 Marsh again mentioned this species and presented the 
same figures. In a footnote on page 163 he remarked that the skull 


* Amer. Jour. Sci., XVII, p. 91. 
bTIdem., XV, p. 243. 
¢€Tdem., XXVII, p. 333, pl. rx, figs. 4-6. 


@Pinosaurs of North America, pp. 163, 270, pl. x1, figs. 2-4. 


PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXV—No. 1648. 


dol 


852 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 








of Allosaurus ferow had an aperture in the maxillary in front of the 
antorbital opening. The context appears to indicate that “Allosaurus 
ferow” isa slip of the pen for Allosaurus fragilis, just as Labrosaurus 
ferox seems to be called Labrosaurus fragilis on page 270. At any 
rate, this is the only mention that Marsh made of the skull of either 
L. ferow or A. fragilis. In the definition of the family Labro- 
sauride * he mentioned no part of the skull but the lower jaw. 

On page 270 of the work last cited Marsh referred a third species 
to Labrosaurus, namely, L. sulcatus. This is done in the explanation 
of Plate XIII, fig. 1; and, so far as the writer is aware, Marsh 
nowhere else mentioned this species. Three views of a single tooth 
are given, but there is no description and no statement as to the origin 
of the specimen. 

Inasmuch as no teeth or parts of the skull were, so far as Marsh in- 
forms us, present with the type of L. /wcaris, and only teeth or parts 
of the lower jaw appear to have been represented in the types of the 
other species, one is at a loss to understand on what grounds the 
second and third species were referred to Labrosaurus. Further- 
more, it may be worth while to inquire whether Z. ferow and L. 
sulcatus are congeneric. 

The type of LZ. sulcatus is a tooth which, judging from Marsh’s 
figures, presents a crown 30 mm. high, with a base whose antero-pos- 
terior diameter is 12.5 mm. and whose transverse diameter is 12 mm. 
There is a posterior face which appears to have been somewhat con- 
cave, its outer boundary being formed.by a crenulated, its inner by a 
smooth, carina. The outer face of the tooth is ornamented at the 
base by about eight ridges, of which only three remain at the apex. 
The inner and the posterior faces are represented as being smooth. 

As already stated, the jaw of Z. ferow presented to Marsh little or 
nothing of the teeth. The crowns of all the functional teeth are miss- 
ing and the roots were almost wholly concealed by matrix. A section 
of the base of the crown furthest in front showed above the envelop- 
ing sandstone. Of this matrix the writer has removed enough to 
expose a part of the outer and front faces of the tooth. The inner 
face had been almost wholly absorbed by the successional tooth, of 
whose apex about 9 mm. are now laid bare. The functional tooth 
had an antero-posterior diameter of 15 mm. and a transverse diameter 
of 9mm. The latter diameter was near the front of the tooth, a fact 


which indicates that the anterior cutting edge had subsided far above 


the base of the crown. The hinder edge seems to have reached the 
base. The outer and anterior faces and the little that remains of the 
inner face are wholly smooth. The inner face, too, of the succes- 
sional tooth is perfectly smooth and both the anterior and posterior 
cutting edges are crenulated. 





4Amer. Jour. Sci., L, 1895, p. 493; Dinosaurs of North America, p. 239. 
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The writer has likewise exposed the tooth which was displacing 
the sixth functional tooth, the outer wall of whose base still remains. 
The apex of the successional tooth is broken off. The long diameter 
at the section thus furnished is 8.5 mm.; the short diameter, 5.5 mm. 
The inner and outer faces are equally convex, both are smooth, and 
both cutting edges are crenulated. 

Such being the structure of the teeth of the types of Labrosaurus 
ferox and L. sulcatus, it becomes evident that the two species belong 
to quite distinct genera and almost certainly to different families; but 
which of them belongs to Labrosaurus, if either, can be determined 
only by future discoveries. 

In the lower jaw of ZL. ferox there were plainly 12 teeth. The first 
was placed 63 mm. behind the tip of the jaw, between which and the 
tooth there is a deep notch. The posterior part of the dentary is bent 
downward in an extraordinary way, somewhat like that of a fringil- 
line bird. These peculiarities show that this species belongs to a 
family entirely distinct from that typified by Allosaurus. 


2. NOTE ON ANTRODEMUS LBEIDY. 


In the writer’s Bibhography and Catalogue of the Fossil Verte- 
brata of North America, 1902, p. 489, all the species of Labrosaurus 
are referred to Antrodemus Leidy. The responsibility of this assign- 
ment must be shared by the writer and his friend, Frederic A. Lucas. 
The writer is now inclined to recede from the position there taken. 

Antrodemus was established by Leidy® on the hinder half of a 
caudal vertebra of some carnivorous dinosaur. This vertebra (Cat. 
No. 218, U.S.N.M.) had been found by Dr. F. V. Hayden in Middle 
Park, Colorado, and was supposed to have come from Cretaceous 
deposits. Now, inasmuch as no caudal vertebre have been described 
or even mentioned in connection with any of the species of Labro- 
saurus, and inasmuch as it is very doubtful if Antrodemus valens 
came from the same level as Labrosaurus lucaris, there appears to be 
no sufficient reason for displacing Marsh’s generic name in favor of 
Antrodemus. 

By an inexplicable error the writer’ referred to Antrodemus the 
remains described by Marsh as Allosaurus medius. These remains 
had been found in Potomac deposits at Muirkirk, Maryland, and were 
placed by Marsh in Al/osaurus only provisionally. 


3. ON ALLOSAURUS MARSH AND CREOSAURUS MARSH. 


The genus Creosaurus is a subject of discussion. Dr. S. W. Willis- 
ton ° has called attention to the fact that a lumbar vertebra which 


“Proc. Acad. Nat. Sci. Phila., 1870, p. 3; Contrib. Ext. Vert. Fauna West. 
Terrs., 1873, p. 267, pl. xv, figs. 16-18. 

>Bibliog. and Cat. Foss. Vert. N. Amer., p. 489. 

Samer, JOUr. Sel, Xt, 1901, p. 144. 


Proc. N. M. vol. xxxv—08——23 


854 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 


Marsh ¢ first attributed to Allosaurus fragilis was afterwards, without 
expression of reasons therefor, referred ? to Creosaurus atrox. Never- 
theless, we can hardly suppose that Marsh ever regarded this vertebra 
asa part of the type of A. fragilis; and, if we can depend on Marsh’s 
figure, said to be one-sixth the natural size, this vertebra is not the 
one whose measurements are given by Marsh. inasmuch as its length 
is 119 mm., instead of 105 mm. 

The type of Creosaurus atrox is a left lium, which Marsh figured 
more than once.© Marsh informs us in his earliest description that 
there were some teeth which he referred to this species and which had 
trihedral crowns and crenulated cutting edges; and he has figured 
the right premaxillary with its five teeth. This premanxillary is prob- 
ably a part of the individual that furnished the ilium. In the last- 
mentioned citation Marsh stated that the anterior end of the ium 
might be imperfect. He gave, as the extreme length of the bone, 
700 mm. It may be eonndently assumed that the anterior border of 
the bone had approximately the form seen in the ium of Allosaurus ¢ 
and that the front of the pubic process has suffered some loss. Almost 
certainly Marsh was mistaken when he suggested that a prepubic 
bone had articulated with this process. The original length of the 
ium may be regarded as having been close to 720 mm. It is proposed 
to compare some of its dimieneions taken from Marsh’s figure, with 
corresponding dimensions taken from the ilium, also 720 mm. long, of 
the specimen of Adlosaurus fragilis, now in the U. S. National 
Museum, Cat. No. 4734, from which were made fig. 2, Plate X, and 
fig. 2, Plate XI, of Marsh’s Dinosaurs of North America. The second 
column under each species presents the percentage which each 
measurement is of the length of the ilium. 


Table of measurements and percentages. 





Allosaurus fragilis. Creosaurus atrox. 


Part measured. 








| < ne 
Dimension.| P reel ‘Dimension. s ercent. 
| 
Mm. Mm. 
Greatest Jenpthiofilium’ <2. =~ sa ssces se eeec ee ns cee eee 720 100 720 | 100 
meneth of acetabullume paso soo eee oe ace eee ee 222 31 190 | 26.4 
Length from acetabulum to end of ilium...............-. 836 | 47 310 43 
Length from bottom of anterior notch to hinder end of 
TU ae Sete eee ae en eee one ee ee ee ees 547 77 53 73 
Width of bone where narrowest above acetabulum ....-. 279 | 39 300 42 
Height of upper border above acetabulum .............-. | 335 47 320 44 


It will be observed that the differences in the measurements of the 
two species do not reach 5 per cent of the length of the bone. The 





* Amer. Jour. Sci., XVII, 1879, pl. x, figs. 3, 4. 

bIdem, XXVII, 1884, p. 334, pl. xiv, figs. 3, 4. 

¢Idem, XV, 1878, p. 243, figs. 1, 2; XVII, 1879, p.90;-pl. x; figs: 1, 2; SEX VI 
1884, p. 335 eal XIv, figs. 1, 2; Dinosaurs of N. Amer., 1896, 7 XII, figs. 2; 3. 

Spinonaes of North America, pl. x, fig. 2. 
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acetabulum of Creosaurus is relatively small, the neck above the pubic 
and ischiadic processes broad, and the crest high above the acetabu- 
lum. The notch above the pubic process does not extend backward 
as far as the front of the acetabulum; but there is another ilium 
in the U. S. National Museum (Cat. No. 2323), believed to belong to 
Allosaurus fragilis, which is intermediate in the depth of this notch. 
Whatever may be true of other parts of the skeleton of Creosaurus, 
there do not appear to be any characters in the ilium that distinguish 
it generically from Allosaurus. The metapodial whose measurement 
was given by Marsh7@ has the same length relative to the length of 
the ilium that the fourth metapodial of Allosaurus fragilis has to its 
ilium, being about 40 per cent. 

Dr. S. W. Williston “ has published a figure of a scapula, coracoid, 
and some fore-limb bones which certainly differ from those of A//o- 
saurus; but there is as yet no certainty that any of these belong to 
Creosaurus. Osborn” has figured as that of Adlosaurus a scapula 
which differs greatly from that of Marsh’s specimen and which 
resembles closely Williston’s figure of the scapula thought to belong 
to Creosaurus. 

Osborn has likewise described and figured’ a skull as that of 
Creosaurus; but he grants that the genus has not been clearly sepa- 
rated from Allosaurus. When this figure is compared with that of a 
skull identified by Osborn? as Allosaurus no important differences 
are discoverable. 

The skull last mentioned and the scapula figured by Osborn belong 
to the fine skeleton of a carnivorous dinosaur which is on exhibition 
in the American Museum of Natural History in New York. It is 
to be regretted that there has not yet appeared a full critical descrip- 
tion of this animal. However, a popular account of it, authorized by 
Professor Osborn, was published in December, 1907,° by Mr. Walter L. 
Beasley, and was accompanied by three figures reproduced from 
photographs. In this article Professor Osborn contributed a para- 
graph in which he identified the reptile as Adlosaurus. Almost 
certainly, however, it is not Allosaurus fragilis, for various reasons. 
While the length of the fore limbs of the American Museum speci- 
men has almost exactly the same ratio to the length of the hinder 
limb that we find in the type of Allosaurus fragilis, the various 
segments of the fore limbs of the two are quite unlike. There 
appears to be no good reason why one cannot rely on Marsh’s figure 
of the fore limb and shoulder girdle. In the New York specimen 
the hand is relatively enormous, being fully as long as the humerus 


@Amer. Jour. Sci., XV, 1878, p. 243. 
b Bull. Amer. Mus. Nat. Hist., XXII, 1906, p. 291. 
¢Tdem, XIX, 1903, p. 697, figs. 1, 2. 

¢@Tdem, XXII, 1906, p. 286, fig. 2. 

€ Scientific American, XCVII, p. 446. 
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and one and three-fourths times the length of the fore arm; while 
in Adlosaurus fragilis the hand is about six-tenths as long as the 
humerous and about equal to the fore arm. The deltoid crest of the 
New York specimen is broader and more abruptly formed than in 
Allosaurus fragilis and the bones of the fore arm are much stouter. 
When the figures of the New York specimen are compared with those 
of the shoulder girdle and limb published by Williston, as mentioned, 
one finds the resemblances between the common parts to be very close 
indeed. It seems probable that the American Museum specimen 
belongs to Creosauwrus rather than to Allosaurus. 


4. THE GENERA DEINODON LEIDY, DRYPTOSAURUS MARSH, AND 
ALBERTOSAURUS OSBORN. 


Mr. Lambe has published @ an instructive description of two skulls 
of a species of carnivorous dinosaur under the name of Dryptosaurus 
incrassatus. The name Lelaps incrassatus (=D. incrassatus) was 
first applhed by Cope? to two teeth found in the Judith River beds, 
Montana; afterwards* to a dentary bone from the same region and 
level and retaining some of the teeth. Later“? Cope described under 
the same name the two skulls which Lambe has made the subject of 
his communication. These skulls were derived from the beds of the 
Edmonton series in Alberta, deposits that are probably equivalent 
to the Ceratops beds of Wyoming. 

Lambe concluded, and without doubt with justice, that the Edmon- 
ton skulls did not belong to the same species as the teeth and the 
dentary bone that had originally borne the name Lelaps incrassatus. 
He then proceeded to do two things that are open to criticism. He 
identified the Judith River specimens alluded to as being probably 
Deinodon horridus Weidy, and then proposed that the Edmonton 
specimens should hereafter be regarded as the types of Dryptosaurus 
Mmcrassatus. 

That the Judith River specimens described by Cope do not belong 
to D. horridus seems evident from the fact that none of the various 
teeth originally described by Leidy under this name had the trans- 
verse diameter greater than that parallel with the jaw. As regards 
the transfer of a specific name from one type to another, it is needless 
to remark that this is not permitted by the rules of nomenclature. 
Mr. Lambe should have described those skulls under a new specific 
name. This was later done by Osborn,’ who bestowed on them the 
name A/lbertosaurus sarcophagus. 





“Contrib. Canad. Palsont., III, 1904,,Pt. 3, pp. 5-27, pls. 1-v1. 
> Proc. Acad. Nat. Sci. Phila., 1876, p. 248. 

¢Tdem, 1876, p. 340. 

@Proc.. Amer. Philos. Soc., XXX, 1892, p. 240. 

€ Bull. Amer. Mus. Nat. Hist., XXI, 1905, p. 265. 
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Whether or not Osborn’s genus Albertosaurus will prove to be well 
founded only future discoveries can decide. The Edmonton beds are 
considerably younger than the Judith River. In the interval that 
elapsed, the genera of dinosaurs may have wholly changed; but we 
are not certain of this. That Dryptosaurus, an Upper Cretaceous 
genus, the type of which was found in New Jersey, may have existed 
in the nearly contemporaneous Judith River epoch and region is 
wholly probable. Z’rachodon is believed by paleontologists to include 
species from the Upper Cretaceous of New Jersey, the Judith River 
beds of Montana, and the Ceratops beds of Wyoming. Ornithomimus 
appears to have continued from the Eagle epoch, older still than the 
Judith River,? and from the Judith River epoch itself, to the Edmon- 
ton.” The type of the genus 0. velow was found in the Denver beds.¢ 
Even many species of vertebrates of the Ceratops beds are as yet 
indistinguishable from those of the Judith River, as noted especially 
by Williston.? 

It seems likely that Osborn has laid greater emphasis on the prob- 
able generic distinctness of the dinosaurs from the Upper Cretaceous 
of New Jersey, the Belly River, the Judith River, and the Edmonton 
beds respectively, because of his view that the Belly River beds do 
not belong to the Upper Cretaceous, but to a much lower, though as 
yet undefined, horizon.° 

Osborn’s definition of Dryptosaurus does not seem to exclude from 
that genus the Judith River dentary described by Cope. In both, 
some of the anterior mandibular teeth had the long diameter of the 
section at the base of the crown directed transversely to the axis of 
the jaw. Furthermore, in case the species incrassatus does not be- 
long to Dryptosaurus, the establishment of a new genus for its re- 
ception appears to be required. In any case, Osborn’s mild reproach 
that Lambe had referred the Edmonton skulls to a New Jersey genus 
loses its force. To say that Lambe had referred those skulls to a 
Judith River species is incorrect, as has been shown above. 

In Albertosaurus sarcophagus a tooth that may be regarded as the 
first incisor has, according to Lambe’s description, the hinder face 
flat, so that the cross section is D-shaped, while the corresponding 
tooth of Dryptosaurus incrassatus has the anterior cutting edge 
brought far around toward the inner side of the tooth, thus repre- 
senting a stage somewhat more primitive than that of A/bertosaurus 
sarcophagus. ‘The species may therefore be generically distinct. As 





@ Hatcher, Bull. U. S. Geol. Sury., No. 257, p. 87. 

6 Lambe, Contrib. Canad. Palzont., III, Pt. 2, 1902, p. 53. 
€ Cross, Monogr. U. S. Geol Surv., XXVII, p. 227. 

@ Science, XVI, 1902, p. 952. 

€ Contrib. Canad. Palzont., III, Pt. 2, pp. 7-19. 
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regards the alveolar partitions, there appears to be little difference. 
On this point compare Cope’s description® and that of Lambe on 
page 16 of his paper cited above. 

That Albertosaurus is distinct from Deinodon is still more doubt- 
ful. Osborn has presented what he regards as the probable characters 
of the latter genus.’ Now, of the maxilla and the mandible of 
Peinodon nothing is known; hence nothing of the alveolar partitions 
and triangular interdental plates. It is not known that the anterior 
mandibular teeth were large and truncate in cross section. The 
small tooth with D-shaped section which was figured by Leidy ° may 
have occupied the place of first mandibular incisor, just as it does in 
Albertosaurus sarcophagus. What the structure of the premaxillary 
teeth of Deinodon was is not known. It is in the premaxille that 
may have been inserted those large teeth with D-shaped section that 
are represented by Leidy’s figures 35-40 of the plate cited. Drypto- 
saurus, as represented by Cope’s Judith River dentary, was, at most, 
probably not far removed from Deinodon, and in close proximity to 
that dentary Cope found a large tooth with D-shaped section. This 
he thought had been in the position of an upper canine; but it might 
quite as well have been an upper incisor. In case all the teeth orig- 
inally referred by Leidy to Deinodon really belonged to one animal, 
it seems to me that the present evidence indicates that the small 
teeth with D-shaped section belonged in the front of the lower jaw, 
while the large teeth with similar section belonged in the premaxille. 
And the writer sees nothing to exclude Albertosaurus sarcophagus 
from association with the species of Deinodon. 

It may not be improper to remark here that Osborn erred when he 
stated® that the present writer has held the view that the name 
Peinodon is invalid. The writer needs only cite a paper in the Amer- 
ican Geologist ‘ and his Bibliography and Catalogue of Fossil Verte- 
brata of North America ’ to show that he has both used and defended 
the use of Deinodon. Nor is it correct to say that Cope rejected the 
name because of the indefiniteness of the type. Cope regarded the 
name as preoccupied by Yinodon of Dumeril and Bibron, as I have 
shown in the article cited in the American Geologist. 

In his interesting paper here considered Osborn appears to imply 
that Leidy’s generic name Aublysodon may become available in case 
it shall be shown that those teeth originally referred to Deinodon 


Proc. Acad. Nat. Sci. Phila., 1876, p. 342. 

> Bull. Amer. Mus. Nat. Hist., XXI, 1905, p. 261. 

¢Trans. Amer. Philos. Soc., XI, 1859, pl. rx, figs. 41-45. 

@TLambe, Contrib. Canad. Paleont., III, Pt. 3, p. 11. 

€ Contrib. Canad. Paleont., III, 1902, p. 18; Bull. Amer. Mus. Nat. Hist., 
XIX, 1905, p. 259. 

f Vol. XXIV, 1899, p. 346. 
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which had a D-shaped section belonged in fact to an animal distinct 
from the one which possessed the saber-shaped teeth. The writer 
regards as remote the contingencies under which this is possible. 

Leidy applied the name Deinodon to teeth of various forms and 
sizes, without specifying any as types. Cope was the first who 
restricted the name and he® applied it to those teeth with the 
D-shaped section; and as first reviser his act must be respected. 
Leidy’s having first mentioned the saber-shaped teeth in his descrip- 
tion, and given them a lower number on his plate certainly have 
nothing to do with the matter, and his subsequent application of the 
name Awblysodon to the teeth with D-shaped section can avail nothing 
against Cope. On this point Canon XXI of the American Orni- 
thologists Union’s Code of Nomenclature and the remarks following 
it may be consulted. 

To the present writer it seems that there are only two possible con- 
ditions under which. Awblysodon may become available. The first is 
that hereafter it shall be found that the name Deinodon had been 
employed for some animal before its use by Leidy. The second is 
that it shall at some time be shown that the tooth represented by 
Leidy’s figures 35 and 36 belonged to one genus, while that repre- 
sented by figures 37-40 belonged to another. In such a case it may 
possibly be allowable to employ Detnodon horridus for one tooth, 
Aublysodon mirandus for the other. The teeth represented by 
Leidy’s figures 41-45 are excluded, inasmuch as Leidy expressed a 
doubt respecting their relation to the other teeth. This expression of 
doubt renders nugatory Marsh’s restriction of the name mirandus to 
these teeth.’ 


5. OBSERVATIONS ON THE SKULL OF CERATOSAURUS NASICORNIS 
MARSH. 


The skull which forms a part of the type of Marsh’s Ceratosaurus 
nasicornis belongs to the U. S. National Museum and bears the cata- 
logue No. 4735. 

During its entombment this skull became somewhat distorted and 
much compressed, so that its thickness, from side to side, 1s now only 
about 4 inches. Marsh’s figures present a somewhat restored view 
of the skull. Furthermore, at the time that these figures were made 
the matrix had not been removed from the orbits and the antorbital 
vacuities, and consequently the bones of the palate were not depicted. 
However, the matrix seems to have been removed at the time that 
Marsh wrote the description for his Dinosaurs of North America. 
Inasmuch as this is probably the most complete known skull of a 
carnivorous dinosaur, it has been thought proper to present photo- 


@Proc. Acad. Nat. Sci. Phila., 1866, p. 279. 
b Amer. Jour. Sci., XLIV, 1892, p. 174. 
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graphs of both sides of it and to figure and describe as accurately as 


possible the lower jaw and the palatopterygoid region. Four text 
figures, two being reproductions of retouched photographs, are fur- 
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Fic. 1.—CERATOSAURUS NASICORNIS. X§+. RIGHT SIDE OF SKULL. FOR EXPLANATION 
OF NUMERALS SEE FIG. 2. 

nished. Fig. 1, drawn to scale, shows the most important parts of 

the left side of the skull. It is intended to illustrate especially the 

structures forming the roof of the mouth. 





Fic. 2.—CERATOSAURUS NASICORNIS. X$+. 


Fie. 2. SKULL SEEN FROM THE LEFT SIDE. IN THIS FIGURE THE NUMERAL 25 STANDS 
ON THE MATRIX WHICH FILLS THE CAVITY OF THE PREFRONTAL BONE, THE OUTER WALL OF 
WHICH HAS BEEN BROKEN AWAY. THE UPPER 37 IS PLACED ON THH RIGHT VOMER; THE 
UPPER 28 ON THE RIGHT PTERYGOID. 


1. Angular. 13. Maxilla. 25. Prefrontal. 
2. Antorbital vacuity. 14. Maxillary depression. 26. Premaxilla. 
3. Articular. 15. Nares, external. 27. Postnarial foramen. 
6. Cleft between ptery- 16. Nares, internal. 28. Pterygoid. 
goids. 17. Nasal horn. 29. Pterygoid process. 
7. Dentary. 18. Occipital condyle. 350. Quadrate. 
8. Epipterygoid. 19. Orbit. 31. Quadratojugal. 
9. Frontal. 20. Palatine. 35. Squamosal. 
10. Hyoid bone. 21. Parasphenoid. 34. Suprangular. 
11. Jugal. 22. Parietal. 36. Transverse bone. 


12. Lachrymal bone. 24. Postfrontal. 37. Vomer. 
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In taking the photographs it has been thought better to remove 
the lower jaw of the left side, a part of the jugal, the quadratojugal, 
and the articular end of the quadrate (fig. 2), thereby presenting to 
better advantage the bones of the palatopterygoid arch. On the 
right side of the skull (fig. 3) are seen all the bones that bound 
the orbit, the infratemporal fossa, and the antorbital vacuity. The 
postfronto-squamosal bar remains. On the left side this is missing. 

On the right side is seen the prefrontal protuberance complete. 
The anterior half or more of this process is scooped out (fig. 8, in 
front of 25), the upper part deepest, so that the prefrontal bone is 
a mere shell. From the hinder border of this excavation a perpen- 
dicular slit 30 mm. long opens into a cavity that occupies the de- 
scending process of the prefrontal. On the left side the outer wall 
of the prefrontal is broken away, so that the matrix filling the cavity 





Fic. 3.—CERATOSAURUS NASICORNIS. X $+. SKULL SHEN FROM THE RIGHT SIDE. For 
EXPLANATION OF NUMERALS, SEH FIG. 2, 


is exposed. In fig. 2 the numeral 25 is placed on the matrix which 
fills the cavity. The opening into the cavity is in front of the 25. 

On the left side the crowns of three teeth belonging to the lower 
jaw are seen adhering to the matrix. A large part of the crown of 
the fourth maxillary tooth, which was pushing itself through the 
bone, has at some time been exposed by removal of bone. On the 
right side most of the maxillary teeth are missing. The large tooth 
lying in the matrix with the apex pointing backward seems, from its 
narrowness, to be a mandibular tooth. Three mandibular teeth re- 
main in place. 

It will be observed that there is a large uneven depression in front 
of and partly above the antorbital vacuity (fig. 2, numeral 14). 
This is not well shown in Marsh’s figure. This depression probably 
corresponds to the postnarial vacuity figured by Lambe as belonging 
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to Dryptosaurus and that figured by Osborn as belonging to Creo- 
saurus and Allosaurus. There is a similarly placed vacuity in the 
skull of Diplodocus, whose nasal openings are located far toward the 
rear of the skull. Inasmuch as this vacuity in the Theropoda and in 
Diplodocus appears to be wholly in the maxillary bone, it might be 
well called the maxillary vacuity. On the left side of the skull of 
our specimen of Ceratosaurus no actual opening is seen through the 
bone, but on the right side, near the front of the depression, 47 mm. 
behind the nostril, there seems to be a foramen. 

Baur stated“ that there was a foramen between the outer surface 
of the quadrate and the quadratojugal, as in Sphenodon. ‘The pres- 
ent writer has not observed this. Seen from behind there is a con- 
siderable depression where this foramen might be expected to occur; 
but the bone, though thin, seems to be continuous. 

The articular surface of the quadrate is about 65 mm. wide, but it 
is short fore and aft. It may be said to consist of two convexities 
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Fic. 4.—CERATOSAURUS NASICORNIS. >X%. INNER FACE OF LEFT MANDIBLE. 1, ANGULAR} 
2, SUPRAANGULAR; 3, ARTICULAR; 4, SPLENIAL 3; 5, DENTARY. 

separated by a broad groove running obliquely outward and back- 

ward. 

The left ramus of, the lower jaw (fig 4) permits examination of 
both faces, but it has been somewhat restored and in places the sutures 
are not distinct. The right ramus remains attached to the matrix 
and presents only the outer face. Fig. 83 shows distinctly that the 
bones of its hinder part have been somewhat displaced. The supra- 
angular (fig. 4, numeral 2) is seen to form the upper border of the jaw 
behind the dentary, extending forward above the lateral foramen in 
the jaw. The angular, 1, is seen beneath the foramen. Its hinder end 
has probably been broken off, but the bone probably did not reach the 
angle of the jaw. The relations of this bone to its neighbors was 
probably the same as shown by Lambe’s figure,’ except that the bone 
regarded by him as the hinder end of the dentary is almost certainly 
the angular. In Ceratosaurus the angular continues forward a little 
in front of the foramen. Here its outer face is overlapped by a pro- 
cess of the dentary, 5, while on the lower border of the jaw a process 
of the splenial, 4, presses itself between two processes of the angular. 

@ Amer. Naturalist, XXV, p. 446. 
> Contrib. Canad. Palont., III, Pt. 3, pl. vim, fig. 20. 
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Lambe has represented the angular as appearing hardly at all on 
the outside of the jaw, but extensively on the inner side. What he 
regards as the angular is almost certainly a long process of the artic- 
ular, such as occurs in the lizards. If in Lambe’s specimen there is 
really a suture between the articular and the bone called by him the 
angular the latter is a distinct prearticular. Quite certainly in Cera- 
tosaurus the suture does not exist. Here the process reaches the fora- 
men and a little below it (fig. 4, numeral 3). The cotylus of the artic- 
ular, to suit itself to the quadrate, presents two grooves separated by 
an oblique ridge. The articular extended but little behind the cotylus. 

What Lambe calls the presplenial, following Baur, the present 
writer regards as a part of the true splenial, the other part being 
what Lambe has recognized as the splenial. Thus the existence of the 
suture represented by Lambe between his splenial and presplenial is 
questioned. In the species described by Lambe the anterior end of 
the splenial is very slender; in Ceratosaurus the splenial throughout 
nearly its whole length rises close to the alveolar border of the dentary 
and descends close to the lower border of the jaw. As it approaches 
the symphysis its lower border seems to have risen somewhat. 

Fig. 1 represents a view of the left side of the skull, that which 
best shows the bones of the palate. In the fossil the bones of the 
palate stand nearly perpendicular, but without doubt this is to a great 
extent due to crushing. They probably sloped upward and inward at 
an angle of about 45 degrees, or more probably they formed a vaulted 
roof for the mouth. 

The postero-inferior process of the pterygoid (fig 2, numeral 28) 
joins the inner border of the quadrate at a point about 55 mm. above 
the articulation of the latter bone with the lower jaw. The postero- 
superior process rose to the upper end of the quadrate. Whether or 
not the pterygoid articulated with the quadrate the whole distance 
between the two points mentioned is somewhat uncertain. On the left 
side of the skull a considerable part of the pterygoid from the middle 
of the quadrate forward is broken away. Marsh neither mentions 
any vacuity here nor does he represent it in his figure. On the right 
side there is a gap between the two bones, extending about 55 mm. 
along the border of the quadrate and forward from it less than 15 
mm. It seems probable that in life this gap was filled in with bone. 
This region is represented in the figure as it appears on the right 
side. In Sphenodon the quadrate sends forward a broad process 
between the upper and lower processes of the pterygoid. It is quite 
certain that this was not the case in Ceratosaurus. 

Marsh informs us that there is a very short, thin epipterygoid 
closely articulated by suture with the pterygoid. The position of the 
suture is obscure, but it was doubtless present. Marsh was probably 
mistaken when he affirmed that the upper end of the epipterygoid 
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articulated with the postfrontal. Its connection must have been with 
the border of the parietal. The epipterygoid of the left side has its 
upper end missing (fig. 2, numeral 8). On the right side this bone is 
uninjured. Its upper end is moved well outward toward the post- 
frontal, but it 1s probably joined to the parietal. The suture between 
the latter bone and the postfrontal is obscure. Just behind the base 
of the epipterygoid the width of the pterygoid is 64 mm. 

The inner and anterior end of the transverse bone (figs. 1, 2, nu- 
meral 36) overlaps the outer border of the pterygoid, as if it had 
been pressed somewhat out of its natural relations; but in both 
Sphenodon.and Cyclura the transverse bone overlaps the pterygoid. 
From the outer border of the pterygoid and of the transverse bones 
a strong process, 29, descends to a point a little below the upper 
border of the lower jaw. Marsh indicates that this process belonged 
wholly to the transverse, but the suture between the two bones is dis- 
tinct. The transverse measures 160mm. from its inner end to the 
extremity of the process mentioned. Just in front of the inner end 
of the transverse the pterygoid is 45 mm. wide. 

The sutures separating the pterygoid, the palatine, and the vomer 
are not as distinct as could be desired. Nevertheless their courses 
may be made out more or less satisfactorily. The bones of the right 
and left sides did not articulate on the midline. Doubtless there 
was, at least posteriorly, a considerable interval between them. In 
the skull, as preserved, the rounded inner, or upper, border of the 
bones of the right side rise several millimeters above those of the 
left side. 

Mostly hidden by the lachrymal and the jugal, in a side view of the 
skull, is a considerable vacuity in the bones of the roof of the mouth. 
Its fore and aft extent is 90 mm. This is called by Lambe the sub- 
orbital vacuity. It seems to correspond to the postpalatine foramen 
of lizards, turtles, and sphenodon. It is bounded behind by the trans- 
verse and mesially, in part, by the pterygoid. In fig. 2 the vacuity 
is mostly hidden by the lachrymal. A part of it, with light shading, 
appears between the two numerals 20; the hinder part is shaded 
dark and is in front of numeral 36. 

Another fissure in the roof of the mouth is seen through the antor- 
bital vacuity and is situated just above the border of the maxilla. 
This is the internal nasal passage (fig. 2, numeral 16). It extends 
forward to the anterior end of the antorbital vacuity and backward 
to a bar of bone that bounds the postpalatine vacuity in front. The 
whole extent of the internal nasal passage, as seen, is 85 mm. Pos- 
sibly it extended forward some distance beyond the front of the antor- 
bital vacuity. 

The bone that lies between the postpalatine vacuity and the nasal 
passage is undoubtedly the palatine (figs. 1, 2, numeral 20). A 
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branch of this bone runs backward against the inner face of the max- 
illa, its hinder extremity being hidden by the maxilla, the front end 
of the jugal, and the base of the lachrymal. The hinder border of 
the bone sweeps around and bounds in part the postpalatine vacuity 
mesially. The suture between the palatine and the pterygoid appears 
to be where drawn in fig. 1, running first directly forward from the 
inner side of the postpalatine vacuity to a distinct ridge, then fol- 
lowing upward and inward this ridge about 25 mm. Behind this 
ridge the fibers of the bone are directed fore and aft; on the ridge 
and in front of it they are directed upward. There can be little doubt 
that the surface behind the ridge belongs to the pterygoid; that in 
front of it, to the palatine. 

When carefully examined, the ascending suture appears to end 
about 20 mm. below the upper border of the plate of bone of this left 
side. From this point there appears to be a suture that runs forward 
some distance. Above this supposed suture the bone fibers are 
directed forward; below it, near the ridge, they are directed upward; 
more anteriorly they run upward and forward. The part of the 
bone with ascending fibers is quite certainly the upper and anterior 
portion of the palatine. One can not be certain how far forward this 
bone extends; it seems to reach almost to the front of the antorbital 
vacuity, ending there in a point. It is possible, however, that it ends 
on the border of the nasal passage about 35 mm. behind the front of 
the antorbital vacuity. 

The bone lying above the palatine and at the front of the antorbital 
vacuity is undoubtedly the left vomer (figs. 1, 2, numeral 37). 
This appears to extend backward to meet the pterygoid above the 
palatine, as drawn in the figure. If this is the case, the palatines 
did not meet at the midline of the palate. Lambe concluded that in 
the skull of his Dryptosaurus incrassatus (Albertosaurus sarcophagus 
Osborn) the palatines were in contact posteriorly. 

If the conclusions arrived at here are correct, the internal narial 
passage was bounded inwardly almost wholly by the palatine; only 
slightly by the vomer. In any case, the vomer takes a less important 
part in the border of the internal nostril than it does in either 
Sphenodon or Cyclura. In Cyclura, perhaps in lizards generally, the 
palatines meet in the midline, thus shutting off the pterygoids from 
the vomers. In Sphenodon the pterygoids join the vomers. In the 
broad union of the pterygoid with the quadrate and the union of the 
pterygoid with the vomer, Ceratosaurus appears to show closer rela- 
tionship with Sphenodon than with the lizards and crocodiles. In the 
crocodiles access to the supratemporal fossa from behind is cut off 
above the paroccipital process, but not from below. 

To what extent the internal nasal passage was bounded exteriorly 
by the palatine in Ceratosawrus can not be determined. Possibly a 
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process of the bone extended forward outside of the passage against 
the inner face of the maxilla. 

A comparison of the palate of Ceratosaurus with that of Diplod- 
ocus, as represented by Marsh® brings to hight both differences and 
resemblances that are interesting. In describing the palate of 
Diplodocus it will be convenient to regard it as divided into anterior, 
second, third, and posterior fourths. In this genus, as in Ceratosau- 
rus, the pterygoids extend far forward, to come into contact with the 
small vomers. Along the midline they are applied to each other 
backward nearly to a line joining the articular ends of the quadrates 
at the hinder end of the third quarter of the length. In the lizard 
Cyclura they diverge about the middle of the length of the skull. 
In Diplodocus the postero-inferior process of the pterygoid is very 
short, on account of the forward swing of the quadrate. Thus the 
basipterygoid processes join the pterygoids but ttle in front of the 
articular ends of the quadrates. 

The anterior position of the articular ends of the quadrates has not 
been acquired at the expense of the posterior processes of the ptery- 
goids alone. There seems to have occurred in Diplodocus a remark- 
able shoving forward of structures that in Ceratosaurus lie across the 
second and third quarters of the length of the base of the skull. On 
examining Marsh’s figure of Diplodocus it will be observed that there 
are four vacuities lying in a row across the palate in the second quar- 
ter of the length. The two of these which are nearer the midline are 
the internal nasal passages; those lying farther outward, right and 
left, the postpalatine vacuities. In Ceratosaurus, as in Cyclura, the 
latter are behind the nasal passages, being separated therefrom by the. 
palatine bones. In Diplodocus the postpalatine vacuities seem to have 
been crowded forward alongside and outside of the nasal openings. 

Each postpalatine vacuity is mostly inclosed by the maxilla and its 
processes, only a little of its hinder end being inclosed by the palatine 
and the transverse bone. The hinder end of the nasal passage hes 
between the forks of the small palatine. The rest of its inner border 
is formed by the slender vomer, while it is bounded in front and 
outwardly by processes of the maxilla. 


@Qinosaurs of North America, p. 177, fig. 27. 





| 
| 
| 
| 
| 


DESCRIPTIONS OF NEW SPECIES OF NORTH AMERICAN 
CRAMBID MOTHS. 


By Witriam Dunuam Kearrort, 
Of Montclair, New Jersey. 


Among the fifty-odd thousand specimens of North American micro- 
lepidoptera which I have acquired during the past ten years, there 
have been many specimens belonging to the subfamily Crambine of 
the Pyralide, which have been placed in storage boxes awaiting an 
opportunity for authentic determination and arrangement. During 
the early part of this year I spent several days in Prof. C. H. Fer- 
nald’s hospitable home, and, with his aid, secured the names of all 
that were already described; but there remained a large number of 
species that were apparently new to science. 

Only the most interesting of these, and only those that are repre- 
sented usually by good series, are treated in the present paper. There 
is an opportunity in this family for an excellent piece of work, with 
the aid of the microscope and camera-lucida, which would open up a 
wide field in the wonderful diversity and characters of the antenne 
and head parts particularly, as may be noted by figs. 7 to 12 on 
pages 387 to 391, representing some of the Thaumatopsids. I hope 
some one with more time to devote to the group will become as enthu- 
siastic as I have after this brief study. The most necessary work of 
reference, treating of the world’s genera and species, is Hampson’s 
Classification in the Proceedings of the Zoological Society of London, 
1895, and, of course, for the North American fauna, Fernald’s Revi- 
sion of 1896 will be found useful. 


Genus USCODYS Dyar.¢ 


Head with small tuft of broad-raised scales between antennal 
joints, frons slightly roughed. 





7 At the last moment, I am compelled to withdraw a new name proposed for 
this genus, and substitute Uscodys, erected by Dr. Dyar in a paper issued 
Sept. 15, 1908, a part of the Proceedings of the Entomological Society of Wash- 
ington, Vol. X, and thus avoid a synonym. 
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Antenna, male, slightly dentate and microscopically pubescent ; 
female, simple, basal joint large and ridged on inner side, forming a 
deep socket in which the second joint is movable. 

Labial palpi extends 34 times eye-width beyond head, second joint 
densely tufted below, tuft reaching to end of apical joint; latter 
obtusely pointed and except at base not hidden by scales of median 
joint. 

Maxillary palpi, nearly half length of labial, triangularly scaled. 

Tongue moderate, closely coiled between labial palpi. 

Ocelli absent. 

Thorax smooth. 

Fore wing over 24 times as long as wide; costa very slightly ached, 

- curving more to apex; latter rounded, obtuse; termen slightly convex, 





Fic. 2.—T Wo VIEWS OF HEAD STRUC- 
Fic. 1.—VENTATION OF USCODYS CESTALIS. TURE OF USCODYS CESTALIS. 
about 45°; dorsal margin nearly straight. Vein 1¢%¢ present; 1° 
not furcate at base; 2 from outer fifth of cell; 3, 4, and 5 about equi- — 
distant at origin; 6 from below upper angle; 7, 8, and 9 stalked; 10 — 
separate close to 7+8+9; 11 from outer third of cell. 

Hind wing, lower median vein with long scales above; frenulum 
of one spine only in both sexes; slightly wider than fore wing; costa — 
slightly depressed before middle and convex beyond, apex obtusely 
rounded; termen 45°. Veins 1¢°¢ present; 1° not furcate at base; 2 
from outer fourth of cell; 3 before end of cell; 4 and 5 close at origin 
from lower angle“; 6 and 7 connate from upper angle; 8 very close to 
cell its whole length, but not coincident with it as in other Crambine. 

Legs smoothly scaled. 

Habitus rather stout. 

Type.—U scodys cestalis Hulst. 





«The fureation at outer end of vein 4 of hind wing as shown in fig. 1 has 
been only found in one side of one specimen; a number of others examined 
showed no trace of this abortion. 
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USCODYS CESTALIS (Hulst). 


Anerastia cestalis Huutst, Trans. Amer. Ent. Soc., XIII, 1886, p. 164. 
Aglossa cestalis FERNALD, Smith’s List Lep. Bor. Amer., 1891, No. 4215. 
Aglossa cestalis FERNALD, Bull. 52., U. S. Nat. Mus., 1902, No. 4512. 
Aglossa costalis IXEARFOTT, Smith’s List Lep. Bor. Amer., 1903, No. 4883. 
Uscodys cestalis, DyAR, Proc. Ent. Soc. Wash., X, 1908, p. 101. 

After examination of specimens of this species in 1904 Doctor Dyar 
advised me that it belonged to neither the Epipaschiine nor the 
Pyraline, where it had been placed by Hulst and Fernald, but should 
be included in the subfamily Crambine, suggesting that it was 
“n. gen. et sp.” Shortly afterwards, when visiting the Hulst collec- 
tion at New Brunswick, he saw Hulst’s type, thus securing the specific 
name, 

The species seems to be very abundant in southwestern Arizona. 
More than one hundred specimens have passed through my hands 
from both desert and mountain collections. Among the localities are 
Yuma County, Arizona, desert, March 26 to April 10, J. B. Smith; 
Yavapai County, Arizona, March 10-31, J. B. Smith; southern 
Arizona, August 1-15, O. C. Poling; Baboquivaria Mountains, Pima 
County, Arizona, July 15-30, O. C. Poling. 

The species is somewhat variable in the intensity of the markings 
and of the hght and dark shades. The females have dark gray or 
dark cinereous hind wings, while these wings in the male are whitish 
gray. The fore wings of the males are also lighter generally than 
the other sex. The general appearance of the fore wing is a mottled 
gray, with a conspicuous triangular whiter patch on upper half of 
wing and touching costa from middle to outer fifth; the males average 
from 22 to 26 mm. and the females from 25 to 32 mm. 

This species seems to have been entirely ignored by both Ragonot 
and Hampson in the seventh and eighth volumes of Romanoff’s 
Mémoires sur les Lépidoptéres.¢. It does not appear in the specific 
index of either volume, nor could I find it in the text or footnotes ap- 
proximating the place it should be if Hulst’s generic position had been 
followed. 

PRIONAPTERYX STEPHENS and allied genera. 


The species included in the four genera below bear a strong 
superficial likeness to each other and readily form a small subfamily 
group in the Crambine which are not easily confused with any other 
species or genera of the large family. Except in one genus (Suwrat- 
tha) they are all characterized by an incision in the termen of fore 
wing at end of vein 5, or in more modified species the termen below 5 
is well cut away, leaving a projection on the upper half of wing. 

In markings the species are of combinations of cream white, 
ochreous to dark brown or grayish brown; the inner line is usually 





4 Monographie des Phycitine et des Galleriineg. 
Proc. N. M. vol. xxxv—08 24 





870 PROCEEDINGS OF THE NATIONALE MUSEUM. VOL. XXXY. 





strongly dentate and is frequently emphasized by enlarged spots on 
lower half. The terminal line and costal, apical, and marginal spots 
are the most constant marks for separation, and with good figures 
bringing out these characters, it would be very easy to separate the 
species. | 


The venation and structural characters seem to be subject to very 


little variation in each species, but there is a great divergence in the 
different species, quite sufficient, I think, te divide some of the genera 
into several others or subgenera. I have not thought it necessary to 
go into these differences at the present time, as the subject is so ably 
covered by Sir George Hampson’s classification, hence particular at- 
tention is only called to the structure of such species as are character- 
ized as new. 


Americas will add many interesting species to the lists, as the groups 
seem to be most common in‘the subtropical regions. Little or nothing 


No doubt continued collecting in Mexico, Central and South 


| 


is known of the life histories, excepting one species, P. nebulifera 
Stephens, which has been well worked out by Mr. E. Daecke.¢ 


berry (Vaccinium sp.) and sand myrtle (Dendrium buxifolium). It 
has the peculiar habit of constructing a tube of sand and silk on the 


The larva of this species is solitary, feeding on the leaves of huckle- 


stalk and stems of its food plant, forming a covered, protecting pas- 
sage from a hole in the ground near the root, into which it retreats 
when danger threatens, to the fresh leaves upon which it feeds. 


This clew should assist collectors in the arid regions of Arizona 


and New Mexico to the life histories of the several species which are 
quite common there, especially as these tubes must be rather con- 
spicuous objects. 


i) 


of head; maxillary palpi triangularly scaled; frons with a conical process; 


ANALYTICAL KEY TO GENERA. 


Korewing with: termens entire. 235 ee a eee eee Surattha Walker. 
Wipper half of termen strongly, produced ee ee 2 
Vein 6, hind wing, from upper angle of cell 9_______________i Wesolia Ragonot. 
Veinl 6: tromcbelow, angles =e ee ee eee ee eee eee 3 
Veins 4 and 5, fore wing, separate at origin__________ Prionapteryx Stephens. 
Veins'4 and:5,) stalkedioriconnaites 2 ee eee Fugrotea Fernald. 


Genus SURATTHA Walker. 


Surattha WALKER, Cat. Brit. Mus., X XVII, 18638, p. 75. 
Calarina WALKER, Cat. Brit. Mus., XXXV, 1866, p. 1770. 
Surattha Hampson, Proc. Zool. Soc. Lond., 1895, p. 965. 


Hampson’s description of this genus is as follows: 


Palpi porrect and thickly scaled, extending about one and a half times length 





4Entom. News, XVI, pp. 12-14, pl. m. 
5 Tn some male specimens of J. oraculella vein 6 is from slightly below upper 


angle. 
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antenn:e of male bipectenated, usually with long branches; tibize with the spurs 
long, the outer spurs about two-thirds length of inner. 

Fore wing long and narrow; the apex rounded; vein 3 from near angle of 
cell; 4, 5 usually on a long stalk; 6, 7, and 10, 11 free. Hind wing with vein 
8 from near angle of cell; 5 absent; 6 obsolesceat, from above middle of disco- 
cellulars; 7 anastomosing with 8. 


SURATTHA(?) SANTELLA, new species. 


Expanse, 19 mm. 

Palpi, head and thorax dark cream, speckled with light brown; 
the outer ends of palpi, both inside and out, are shaded with darker 
brown; antenne dark cream, annulated with hght brown; abdomen 
whitish cream, upper side first segment shaded with reddish brown, 
and a brownish tinge on the next two segments, anal tuft ochreous 
brown; legs cream white; tarsi annulated with brown. 

Fore wing white, with shades and marks of light and dark ochre- 
ous brown. ‘There is a transverse white line in middle of wing, with 
two sharp angulations on outer edge, in middle of wing; before this 
line the basal half is white, well 
mottled with lght and = dark 
brown. Beyond the line there is 
a parallel light brown line of 
same width; between this and the 
terminal and apical lines and 
marks the surface is principally 
white, dusted with brown in hori- 
zontal streaks. About one-sixth 
before apex the white subterminal Fic. 3.—Vexation or Fore WING OF 
line starts from costa and goes i aaa erage 
straight to termen at end of veins 4 and 5; it then goes obliquely 
inward to fold, below end of cell, having two spurs below; it then 
follows fold outward nearly to termen, where it is lost in the mottled 
ground color. It is paralleled on both sides by brown; on the outside 
the brown shade extends to the white terminal patches. Just before 
apex is a broad white dash from costa to termen at end of vein 6, con- 
necting there with a small white dot, on which is a black dot. Be- 
tween 5 and 2 is a white terminal patch containing three black dots. 
The cilia is shining white, alternated with light fuscous in middle of 
wing and darker at apex; before the cilia is a narrow light brown 
line. Over the upper angle of cell is a prominent rounded brown dot. 

Hind wings light, smoky gray, cilia whitish, underside the same. 
Underside fore wing pale ochreous brown, with white apical and ter- 
minal spots faintly repeated. 

Described from 2 specimens collected by O. C. Poling in South 
Arizona. 








Types in Author’s collection. 
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This species differs from Hampson’s diagnosis of Surattha in fol- 
lowing items: 

Antenna simple, not bipectenated. 

Tibial spurs, both pairs nearly same length, outer at least three- 
fourths as long as inner. Otherwise the venation is identical with 
Hampson’s figure. The conical process on front of head is a curious 
chitinous extension of the clypeus (7), and is no doubt used by the 
moth for effecting its escape from its probably earthy, dry, and 
hard pupal habitation. Fig. 3 shows outer end of fore wing. 

SURATTHA INDENTELLA, new species. 


Expanse, male, 22.5-23.5 mm. 

Head white in front, light ochreous above; labial palpi white in- 
ternally, externally pale ochreous, shaded with brown at apex; 
maxillary palpi pale ochreous; antenna bipectinate, with long 
branches, stalk whitish, branches blackish brown; thorax creamy 
ochreous, the outer ends of scales slightly darker, especially of 
patagiz; abdomen light grayish ochreous, posterior edge of each 
segment narrowly white above, the three first segments shaded with 
ochreous above; legs whitish, dusted with pale ochreous. 

Fore wing, ground color creamy ochreous; the outer ends of scales 
are light brown, giving a speckled appearance under lens; there is 
a dark brown oblique fascia from inner fifth of costa to inner third 
of dorsum, almost obsolete at costa, but broad and well defined on 
lower four-fifths; a dentate transverse brown line at middle of wing, 
with two strong outward spurs; both the basal fascia and the den- 
tate inner line are edged on both sides by paler lines. The subtermi- 
nal line from outer sixth of costa is only shghtly oblique to upper 
third, then slightly convex to outer fifth of dorsum, it is white, over- 
laid with shining pinkish scales; inwardly it is defined by a dark brown 
line; below middle of wing the white extends into marginal space and 
is marked by three horizontal black dashes; above middle, ground 
color is brown with a whitish cloud before apex. Terminal edging 
brown. Between subterminal line and inner dentate line is a small 
brown discal dot on upper third of wing. Cilia whitish ocherous, 
shaded with light fuscous, cut by a white dash at middle; above this 
the basal half of cilia is conspicuously darker than outer. 

Hind wing, dark smoky brown, paler toward base, cilia whitish; 
underside lighter, with a whitish streak from base to termen, through 
middle of cell and between veins 4-++5 and 6. Underside fore wing 
hight ochreous brown. 

Two male specimens, from National Museum collection, Amarillo, 
Texas, August 30, 1902, Cockerell. 

Cotypes.—Cat. No. 11948, U.S.N.M., and in Author’s collection. 

The venation and structure of this species agrees exactly with 
Hampson’s, fig. 47, p. 965, Proc. Zool. Soc. Lond., 1895, except that 
termen of fore wing is slightly indented at veins 4 and 5. 














no. 1649. NORTH AMERICAN CRAMBID MOTHS—KEARFOTT. 3738 





ANALYTICAL KEY TO SPECIES OF. MESOLIA. 


1. Fore wing with whitish or yellowish mark on middle of costa. 
incertella Zinck. 


ee SiC haira Cheese) SOM tere ee ee ees wr be ee 2 
®. Ground color fore wing principally white_______________ oraculella Wearfott. 
Ground color principallyochreous eraiy = = = 3 


3. Dentations of inner line of fore wing acutely pointed. 


huachucaella Wearfott. 
Points of these dentations rounded or obtuse_______ bauboquivariella Kearfott. 


MESOLIA ORACULELLA, new species. 


Expanse, male, 20-24 mm; female, 27-30 mm. 

Head with conical process in front, hight brown in front, darker 
brown around and between bases of antenne, these shades separated 
by a cream white transverse line; labial palpi cream white, heavily 
overlaid externally, in male with grayish-brown, more lightly in 
female; maxillary palpi cream white, apical joint shaded with light 
brown; antenne, male flattened and broadened, female simple, gray- 
ish cinereous; thorax, collar and patagia cream white, former shaded 
with light brown dorsally and latter at base, centrally the thorax is 
bronzy gray; abdomen dark cream or pale coffee color, posterior 
edges of first three segments ochreous; legs cream white, tarsi banded 
with hight brown. 

Fore wing, a broad median white streak and the costa edged with 
white, beginning at inner third and broadening outwardly ; elsewhere 
the ground color is light grayish brown. The inner line begins on 
costa between middle and outer third as an outwardly oblique brown 
dash on the white ground color; below this are two superimposed 
horizontal dashes of darker brown, their outer ends connected by an 
ochreous brown curved line; the lower dash is in the middle of the 
white median streak; beyond middle of wing on vein 1? is a dark 
brown streak with a short upper limb beneath the white median band 
and a longer lower limb following 1” to tornus; between this dorsal 
mark and the spots in middle of wing the inner line is obsolete. 
The subterminal line is an oblique brown line from outer fifth of 
costa to upper third of wing, thence to tornus, slightly outwardly 
concave, it is edged outwardly with a white line of equal width; 
beyond the color is light brown, cut on upper third by a fine white 
line which nearly reaches termen below apex; on the lower two-thirds 
is a large white oblong spot, containing no black dots or dashes. 
Before the cilia is a fine brown, terminal line. Above the incision 
the cilia is white, divided by a broad brown line and edged outwardly 
with brownish gray; in the incision are a few long white scales with- 
out any brown markings; below incision cilia is white, shading out- 
wardly into grayish brown. The lines from costa on upper third of 
wing are all parallel to each other. The white shade between the 
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inner and subterminal lines in some specimens forms a distinct white 
fascia, more or less dusted, especially on the veins with brown. There 
is a variation in the specimens, caused by the intensity of the brown 
scaling. 

Hind wing whitish cinereous, cilia white, with a fine pale brown 


line beyond base; underside the same. Underside of fore wing pale 


ochreous. 

Six specimens, Baboquivaria Mountains, Pima County, Arizona, 
July 15-30, O. C. Poling; South Arizona, August 1-15, Poling; 
Oracle, Arizona, July 12, E. A. Schwartz. 

Cotypes.—Cat. No. 11949, U.S.N.M., and in the Author’s collection. 

This species may prove to be a light form of baboquivariella Kear- 
fott, basing the type of the latter upon the dark form from Huachuca 
Mountains. From this specimen the description was written. Since 
then I have obtained additional specimens of both sexes, which can 
undoubtedly be referred to baboquivariella. In these dark forms the 
white median streak is nearly obsolete, the white subterminal area 
is not distinctly defined, but the veins are slightly outlined with 
white. I shall therefore eliminate the four badly rubbed specimens 
received from Professor Snow, as cotypes of baboquivariella. I hope 
additional material in perfect condition will prove the correctness 
of these views. 

MESOLIA BABOQUIVARIELLA (Kearfott). 


Prionapteryx baboquivariella IWeaARFoTT, Can. Ent., XX XIX, 1907, p. 5. 

Certain structural details omitted in the description should be re- 
corded. 

Male.—Antenna thickened and flattened; projection in termen of 
fore wing acute but hardly hooked. Venation fore wing: 4 absent; 
6 from very near upper angle of cell; 7, 8, and 9 stalked; 10 and 11 
from cell, free. Venation hind wing: 3 and 4+5 separate at base; 4 
and 5 stalked two-thirds; 6 present from upper angle of cell; 7 and 
8 coincident beyond cell, then separately to margins. 

Female.—V enation same as male; antenna simple. 

The structure places this species in the very closely related genus 
Mesolia Ragonet, and in section I, between divisions A and B, as de- 
fined by Hampson.¢ 


MESOLIA HUACHUCAELLA, new species. 


Expanse, male, 15-16 mm; female, 17-20 mm. 

Head grayish brown, white in front; palpi darker than head, 
ochreous internally; antenna flattened and broadened in male, sim- 
ple in female, ochreous gray; thorax cream white, more or less 
shaded with ochreous brown, especially the anterior end; abdomen 





“Proc. Zool. Soc. Lond., 1895, pp. 962-963. 
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hght ochreous brown, darker above on first three segments; legs 
white, tarsi banded with dark brown. 

Fore wing dark grayish brown; under a lens this dark color is 
very mottled, as the bases of the scales are lighter, ochreous or whit- 
ish, than the tips. On and below the fold is a whitish streak, defined 
by an oblique dark streak on inner third and the dark brown of inner 
line at outer third. There is a distinct white spot on outer third of 
costa, between the inner and subterminal lines. The inner line is 
dark brown from outer third of costa, with two long and sharp out- 
ward angulations at upper and lower thirds; from the latter it sends 
a long line, dilated at end, to middle of dorsum; it is edged inwardly 
with white. The brown subterminal line from outer fifth is straight 
and almost runs into incision; below this it is not distinctly defined, 
but indicated by brown scales on the veins, giving a wavy appear- 
ance, to tornus. The space between these lines is more white than 
elsewhere on the wing, but is dusted with brown, in some specimens 
heavily. The subterminal line is edged with white on upper third, 
beyond which is a broad olivaceous brown line, then a fine white line, 
followed by a darker brown triangular apical spot. Below incision, 
on termen, is an oblong white spot. Terminal line, before cilia, very 
narrow, brown. Cilia above incision white, divided by a blackish 
line near base and blackish outwardly; below incision grayish white. 

Hind wing cinereous gray, cilia white, with a faintly darker line 
close to base; underside paler. Underside fore wing light gray, with 
white costal marks faintly repeated. 

Eighteen specimens, Globe, Arizona, August 25, Kunzé; Phoenix, 
Arizona, August, Kunzé; Yuma County, Arizona, through J. B. 
Smith; Huachuca Mountains, Arizona, Poling; Nogales, Arizona, 
July 22, Oslar; Santa Catalina Mountains, Arizona, July 24-31, 
from U. S. National Museum; Albuquerque, New Mexico, July 21, 
Oslar; Oracle, Arizona, July 9, Schwarz; Mesilla Park, New Mexico, 
5,800 feet, Cockerell; Baboquivaria Mountains, Pima County, Ari- 
zona, July 15-30, Poling. 

Coty pes.—Cat. No. 11950, U.S.N.M., and the Author’s collection. 

This species is unlike any of our J/esolia-Prionapteryx group in the 
decided grayer hue of the fore wings; all the other species have a 
superficially ochreous or ochreous-brown tinge, and it can be easily 
separated by this character; the average size is also smaller. 


ANALYTICAL KEY TO SPECIES OF PRIONAPTERYX. 


1. Fore wing with white cloud at inner third____________nebulifera Stephens. 
HOLCR WAN Ce WHElO Ute HLS CLO Ge eee es nee Be ees Lp es ee ee Zi 
2. With sinuate transverse white line at base of fore wing __serpentella Kearfott. 
Wathomt his) charareters = 85s Peet AE. SDE nh pee 3) 
3. With white dash on middle of termen______ eae _____achatina Zeller. 


SUVA EVO UIT ct LTS fuyr int tis CLES ieee ed eee cuneolalis Hulst. 


PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXY. 


eo 
~I 
Oe 





PRIONAPTERYX SERPENTELLA, new species. 


Expanse, 18-21 mm. 

Head white, slightly speckled with brown, a brown spot in front; 
on top and behind it are two smaller ones; labial palpi, basal joint 
externally and basal and median joints internally white, outer half 
above, internally shaded with leaden fuscous; externally there is a 
black patch on basal joint (a small dot of same color behind it 
under eye) ; second joint narrowly white at base, then brown above, 
shading into leaden fuscous; maxillary palpi with a black spot at 
extreme base, another about middle of first joint, and a brown shade 
above and below the outer joint, internally white; antenna annulated 
white and dark brown; thorax white, heavily mottled with brown; 
abdomen ochreous white; there is a posterior dark brown streak on 
second segment; underside whitish with subventral brown line on 
middle segments; legs pale ochreous; tarsi banded with brown. 

Fore wing dark chocolate brown, marked with pearly white. From 
the base below costa a sintate line goes to inner fifth, curves under 
across fold, then proceeds obliquely to dorsum at inner third; there 
it curves upward and inward, ending at fold. At the base is a 
whitish dorsal patch which joins the inner end of this sinuate line. 
There is a broken middle transverse line, much angulated; the upper 
part starts beyond middle of costa, curves obliquely outward, and 
sends a very fine line outward to subterminal; in the middle of wing 
is a crescent-shaped mark which forms the middle section; this sends 
a fine inwardly oblique line to the outer part of the sinuate line. 
There is a white streak on outer fourth of costa and a dusting of 
white below it on lower half of wing. The terminal line is shining 
white; from the costa it is sharply oblique into the angle above the 
termen incision, thence as sharply oblique inward to under its start- 
ing point on costa, thence nearly straight to dorsum, with a shght 
angle at lower fifth; adjoining it outwardly is a broad triangular 
white patch in middle of wing and a small white patch at tornus; a 
triangular white apical streak is narrowly edged outwardly with 
brown. Above the incision the cilia is white at base, brown out- 
wardly; below it is white at base, shading into gray externally. 

Hind wing whitish gray, cilia white; underside the same. Under- 
side fore wing light cinereous gray, with the dark and whitish spots 
In apex repeated. 

Six specimens, Vernon and Sabine parishes, Louisiana, June and 
July, collected by George Coverdale; Cocoanut Grove, Florida, E. A. 
Schwarz, from National Museum collections. 

Cotypes.—Cat. No. 11951, U.S.N.M., and the Author’s collection. 

The venation is the same as 7. nebulifera Stephens, and the colors 
are alike in both species, but the markings are entirely different. 
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ANALYTICAL KEY TO SPECIES OF EUGROTEA. 


1. Veins of outer third fore wing outlined in white______ -___ yavapai Wearfott. 
NeEIMSenoOtsOuULiNne Gein’ ywhitese a es tee eee dentella Fernald. 


EUGROTEA (?) YAVAPAI, new species. 


Expanse, 19-22 mm. 

Head whitish ochreous, speckled with brown; palpi whitish ochre- 
ous, shaded with brown externally and on top at base of apical joint; 
maxillary palpi shaded externally at outer end with light brown; 
antenna whitish ochreous, broadly annulated with brown, the latter 
speckled with whitish; thorax creamy ochreous, with whitish patches 
in middle and on patagia, somewhat speckled with brown, especially 
marginally and posteriorly; abdomen pale ochreous, darker on dorsal 
part of each segment; legs whitish ochreous, tarsi banded with brown. 

Fore wing mottled white, ochreous and brown. The white oc- 
curs in the base, dorsally, in the fold; a transverse twice angulated 
line in middle of wing, a broad patch on costa before subterminal 
line; a small spot on costa at beginning of subterminal, a large spot 
in apex, and on termen between the veins; between 2 and 5, the spots 
are confluent; the white subterminal line is angulated outwardly to 
vein 6, then inwardly to dorsum before tornus. The ochreous shades 
are on inner half of costa, on upper and lower veins of cell, and in 
the dark patch before the subterminal line. The dark brown is 
dusted over the whole wing, except where the ochreous and white 
replace it; the most conspicuous marks are a prominent round spot 
over upper angle of cell; two or three horizontal short lines in the 
white patch on termen between 2 and 5; a costal spot between sub- 
terminal line and white apical spot, a similar one below it; a termi- 
nal line of brown is succeeded by a thin whitish line at the base of 
the shining leaden brown cilia. 

Hind wing pale ochreous gray, cilia whitish. Underside both 
wings whitish, the fore wing mottled with pale ochreous. 

Described from thirteen specimens; twelve from Yavapai County, 
Arizona, April, from J. B. Smith; one specimen, Colorado, New 
Mexico, at light, July 10, Cockerell, from National Museum collec- 
tions. 

Cotypes.—Cat. No. 11952, U.S.N.M., and in Author’s collection. 

There is some variety in the intensity of the colors. Some speci- 
mens have but little of the dark brown scaling, but there does not 
seem to be any variation in the arrangement of the markings. 

IT am in doubt where to place this species. As will be seen by fig. 4, 
the outline of fore wing and venation are very different from nebu- 
lifera Stephens, the type of genus Prionapteryx; it is nearer to 
Surattha Walker, differing in the simple antenna and in 6 and 7 of 
fore wing from a point, but owing to stalking of 4+5 of fore 
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wing, I prefer to place it under Hugrotea with a query. The prin- 
cipal points of structure are as follows: 

Head with conical chitinous process in front; rather loosely scaled. 

Antenna simple. 

Labial palpi extends 24 times eye-width beyond head; second joint 
long tufted below, concealing the terminal joint. 

Maxillary palpi nearly half lengtheof labial; triangularly scaled. 

Tongue moderate. 

Ocelli present. 

Thorax smoothly scaled. 

Fore wing less than 24 times long as wide; costa straight, apex 
obtusely rounded, not produced; termen slightly rounded and lightly 
indented at end of vein 4, angle about 15° from vertical; dorsum 
shehtly rounded. Venation: Veins 1¢ and 1° obsolete; 1” not furcate 
at base; 2 from outer 
fourth of cell<: 3) from 
near end of cell; 4+-5 long 
stalked; 6+7 short stalked 
or strongly connate; 7 out 
of 8 beyond middle; 10 
free from before end of 
cell; 11 coincident with 12 
for its outer two thirds. 

Hind wing 14 as wide 
as fore wing; lower me- 
dian vein hairy above; 
costa nearly straight, apex 
rounded, termen straight 
in middle of wing, round- 
ing at tornus. Venation: 
1°°¢ present, 1’ not fureate 
at base; 2 from outer third of cell; 3 from before lower angle; 4-+5 
coincident from angle; 6 from middle of cell; 7 and 8 coincident for 
a short distance beyond cell, former from upper angle. 











Fig. 4.—VENATION OF FEUGROTEA YAVAPAI. 


CRAMBUS COCKLEELLUS, new species. 


Expanse, 25-30 mm. 

Head white, collar yellow; maxillary palpi white; labial palpi 
creamy white inside, dark coppery brown outside; antenna coppery 
gray, faintly annulated with white, shaded with white on basal seg- 
ments; thorax white on middle, laterally and patagia coppery yellow ; 
abdomen grayish fuscous, first three joints above and anal tuft shaded 
with ochreous brown; legs, femur, and tibia of front pair whitish, 
otherwise ochreous brown. 
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Fore wing coppery yellow; the silvery white stripe is very narrow, 
of about equal thickness throughout, with a shght spur below at 
inner third; outer end obtusely pointed and not quite reaching to 
subterminal line. The ground color above it is a little wider than 
stripe; costa not edged with white. On dorsal margin from base to 
subterminal line is a white line of half the width of median stripe, 
edged above with dark scales. There is a narrow white streak on 
costa at outer fourth, before the subterminal line; the latter begins 
at outer fifth, goes shghtly obliquely outward to upper third, then 
obliquely inward to dorsum, it is shining white; beyond it on costa 
is a small triangular, inwardly oblique white patch, duplicated below 
apex, leaving a ground color spot in apex. The lower two-thirds of 
margin is white, inwardly dotted with brown and with a marginal 
row of five black dots on veins 2 to 6. Radiating from the median 
stripe, the veins are overlaid with silvery gray; these radiations do 
not extend beyond end of stripe, leaving a broad ground color band 
before the subterminal line. Cilia pearly gray, white at base of upper 
third. 

Hind wing lght gray, cilia whitish; underside the same. Under- 
side fore wing dark gray, ochreous on costa, a terminal row of black 
dots. 

Three specimens, Bear Lake and Jacksons Creek, near Kaslo, 
British Columbia, August 10-11, collected by J. W. Cockle, and in 
whose honor it is named. 

Type in Author’s collection, paratype in Cockle collection. 

Probably closer to C. dumetellus Hiibner than any other species 
known from North America. 


CRAMBUS TRICHUSALIS Hulst. 


Crambus trichusalis Hurst, Trans. Amer. Ent. Soc., XIII, 1886, p. 165. 
Crambus dumetellus FERNALD, Spl. Bull. Mass. Agri. Coll., 1896, p. 33. 

Expanse, 24-27 mm. 

Head white, faintly gray in front; labial palpi white internally, 
shining gray outside; maxillary palpi white, gray at base; antenna 
ochreous gray, basal joints shaded with white; abdomen white, shin- 
ing ochreous gray laterally and on patagia, collar behind eyes, ochre- 
ous; abdomen white, shaded with ochreous above on first four seg- 
ments; legs heht ochreous. 

Fore wing yellowish gray. The median silvery white stripe is 
narrow, running out to a fine point nearly touching subterminal line; 
a short spur at inner third sends a short white line into fold; the 
stripe below for inner third is edged with ochreous. Below the 
costa is a white line from base to middle; above it the costa is edged 
with dark gray. The subterminal line is silvery white; the angle 
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is below upper third; before and behind it on costa are large tri- 
angular white streaks; on each side of the mottled gray and brown 
apical spots are smaller white spots. Below the angle of the sub- 
terminal line the margin is white, outwardly marked with a row of 
four or five black dots. Dorsal edge narrowly white; beyond the 
middle the extreme edge is gray, below the white line. Beyond end 
of cell the veins are overlaid with silvery white, but not extending to 
subterminal line. Cilia pearly gray, white at base. 

Hind wing whitish gray, darker along costa and in apex, underside 
the same. Underside fore wing dark gray, termen white, veins 
dotted with black. 

Four specimens, High Bridge, Alberta (Thos. Baird), Regina, 
July 24,-all received from Mr. T. N. Willing; Redvers, Saskatche- 
wan, A. J. Croker. 

Homotype in Author’s collection. 

I had the foregoing description written, under a new name, when 
a visit to the Hulst collection at New Brunswick showed that my 
supposed new species was trichusalis. Hulst’s type is in excellent con- 
dition, and I hardly see how it could have been made a synonym of 
dumetellus Hiibner. The median silver line of the latter ends at 
outer third; beyond it and below it is an elongated silver spot; in 
trichusalis the silver streak extends in a continuous line, nearly touch- 
ing the subterminal line, at the outer sixth or seventh of the wing. 
IT have no European specimens of dumetellus, but the figures in both 
British Pyralides by Leech, 1886, and Lepidoptera of the British 
Islands by Barrett, 1905, show this character. It is also shown in 
Fernald’s fig. 2, Pl. III, Crambide of North America. I feel en- 
tirely safe in restoring Hulst’s name to specific rank. 


CRAMBUS YOUNGELLUS, new species. 


Expanse, 17-18.5 mm. 

Palpi, head, and thorax white, labial palpi on exterior surface, 
maxillary palpi at base, and patagia shaded with ochreous brown; 
antenna grayish white, abdomen white, with a slight yellowish tinge, 
anal tuft darker; legs white, dusted and banded with brown. 

Fore wing bright ochreous brown, a darker shade along costal edge. 
The usual silvery white stripe is very broad to middle of wing. To 
this point its lower edge is bounded by the fold, and from which it 
angles from both upper and lower edges to a point ending midway 
between veins 5 and 6 and one-third the distance from end of cell to 
termen. On the inner half of wing the costa is dark gray brown, in 


“ Since the above was written I have received a long series of European speci- 
mens of dwmetellus, and they fully confirm this opinion; in fact, I have seen no 
specimens from North America which could possibly be referred to this species, 
and believe it should be stricken from our lists, 
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a narrow line, about one-fourth the width of the silver stripe. At the 
lower angle of stripe there is a very slight tooth. Beyond the stripe 
in middle of wing is a short silvery white streak, outwardly touching 
the angle of the subterminal line and inwardly slightly underlapping 
the end of the silvery stripe. On costa before subterminal line is a 
long, narrow, triangular, outwardly oblique white mark, and beyond 
the line a much smaller white costal dash. The subterminal line 
starts from outer fifth on costa, angles obliquely outward to upper 
third, then parallels termen to dorsum; it is shining grayish white, 
outlined inwardly by a clear brown line; above the angle is a light 
ochreous brown triangular spot in apical space; below the angle the 
subterminal is bounded outwardly by a line or shade of mottled white 
and grayish brown. The terminal line is black, above the angle solid, 
below the angle divided into four or five black dots, the latter are 
ground color in the interspaces; in the upper third this black line is 
bordered on both sides by a vertical white line, on the outer side 
overrunning the cilia. On the outer third of wing the veins are over- 
laid with shining gray, more or less outlined with scattered black 
scales. The dorsal edge is narrowly silvery white from base to 
tornus; the outer half is edged above with scattered black scales. 
Cilia irridescent pearly white. 

Hind wing light gray, cilia paler; underside the same shade below 
middle, above and under side fore wing darker gray. 

Described from ten specimens, Mer Bleue, Ontario, July 2-10, col- 
lected by C. H. Young, whose name it is a great pleasure to honor. 

“Mer Bleue” is a huge sphagnum swamp about 20 miles south of 
Ottawa. This species is nearer to bidens Zeller than any other North 
American form known to me; it is slightly smaller, but of the same 
dainty appearance; it can be readily separated by the white streak 
between stripe and termen. In this respect it is nearer pascuellus 
Linneeus. 

Cotypes.—Cat. No. 12060, U.S.N.M., Mr. Young’s and the Author’s 


collections. 
CRAMBUS BIDENS Zeller. 


Mr. Young was successful in collecting a large series of this rare 
species near Ottawa about the middle of July, including many 
females, which possess a peculiarity that I have not seen recorded. 
In this sex the broad white stripe is suffused on the upper half with 
brown; this suffusion does not extend to the upper edge, which is nar- 
rowly silvery. I have also captured this species in a piece of bog- 
land in the pine barren district of New Jersey, near Lacy, about the 
middle of the State, about 10 miles from the ocean. Curiously the 
same species of orchid were growing in this spot as I observed a year 
before in the sphagnum swamp at Mer Bleue. None of the Lacy 
specimens showed this suffusion. 
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Aweme, Manitoba, is another locality for this species, collected by 
Mr. Criddle August 9. 


CRAMBUS POLINGI, new species. 


“xpanse, 16-19 mm. 

Head and palpi white, labial externally and maxillary palpi at 
base shaded with grayish brown; antenna cinereous; thorax shining 
white with a yellowish gray hue; abdomen whitish brown; legs white, 
lightly shaded with brown. 

Fore wing white, thickly speckled with ight purplish brewn; above 
the cell the dark scales have a cinereous tinge and are closer together, 
forming a stripe on the inner two-thirds; between this and fold the 
dark scales are almost absent. Median line is indicated by an out- 
wardly oblique dash from costa at outer third, a horizontal dash be- 
fore it on fold, and below this a small dot on dorsal margin. The sub- 
terminal line from outer sixth of costa is white, bounded on each side 
by purplish brown lines; the outer one merges into a spot on costa 
before apex; this lne curves outwardly to vein 7, then parallels 
termen; between each two veins it is inwardly rounded. Between it 
and the dark purple terminal line is a broader whitish line. Cilia 
shining yellowish cinereous. 

Hind wing pale ochreous, underside whiter; underside fore wing 
same shade, but darker. 

Described from fifteen specimens, South Arizona, August 1-15, 
collected by O. C. Poling. 

In shape, size, and general appearance this species is very close to 
elegans Clemens, but the markings are very distinct; the easiest | 
one by which to separate them is the subterminal line, which in this 
species is beautifully and evenly corrugated its entire length, these 
corrugations affecting the paralleling lines in the termen; the mar- 
ginal row of black dots of elegans is entirely absent in this species. 

Cotype.—Cat. No. 11953, U.S.N.M., and in Author’s collection. 


CRAMBUS INTERMEDIUS, new species. 


Expanse, 16-20 mm. 

Head and thorax whitish ochreous, patagia darker; labial palpi 
short and pendant, whitish ochreous internally, shaded with gray 
externally; maxillary palpi same as head; antenna light ochreous; 
abdomen light cinereous, ochreous above on first three segments; legs 
whitish, powdered with ochreous. 

Fore wing dark ochreous above the median white streak, hght 
ochreous below it and on outer third. The median white streak is 
narrow and extends from base, through lower half of cell to beyond 
end of cell, where it is lost in the whitish ochreous shade of outer 
third; its lower edge follows the lower vein of cell; it gradually 








no. 1649. NORTH AMERICAN CRAMBID MOTHS—KEARFOTT. 883 





widens, upwardly, from base to inner third, then diminishes to mid- 
dle; beyond it isa fine line. There is a dark brown, broken, terminal 
line; before it on the costa is a short parallel white dash. The sub- 
terminal line is nearly obsolete, on some specimens; there is a shining 
whitish line from dorsum, at outer sixth, to middle of wing, parallel- 
ing the termen. The light ochreous shade of the outer third gradu- 
ally becomes whitish at termen and the cilia is the same shade, whitish 
ochreous. 

Hind wing, male, white; female, whitish gray; underside white. 
Underside fore wing ochreous white. 

Four specimens, labeled “ Arizona.” One from Professor Fernald’s 
collection is labeled “ Crambus intermedius Ragonot—86, yellow 
label 122.”. This MSS. name of Ragonot’s I am glad to give to the 
species. In size and median stripe it is close to heméochrellus Zeller 
and haytiellus Zinck. I have four other specimens from Burnet 
County, Texas, March and April (F. G. Schaupp), which are slightly 
smaller and much darker, and in which the subterminal line is com- 
plete to costa, the area beyond it being heavily sprinkled with white on 
an ochreous brown ground color, which I believe are darker varieties 
of this same species, and have so labeled them in my collection. 

Cotype.—Cat. No. 11955, U.S.N.M., and in Author’s collection. 


CRAMBUS DORSIPUNCTELLUS, new species. 


Expanse, 24-28 mm. 

Head and thorax and palpi light ochreous, latter darker externally ; 
antenna fuscous in front, dusted with hg@ht ochreous elsewhere ; abdo- 
men grayish ochreous; legs ight ochreous. 

Fore wing above the fold, light fawn ochreous; below fold, light 
fawn; the dorsal margin below fold is sparsely dusted with brown; a 
very few of these dark dots occur in middle of wing in outer half of 
cell and below lower angle of cell. There is barely a trace of a sub- 
terminal line in one specimen; a very faint deeper ochreous line 
crosses the outer end of fold on the lower third of wing. On the 
termen, at end of veins 2 to 5, is a small brown dot; above them is a 
nearly obsolete darker terminal line. Termen is edged with a shin- 
ing grayish yellow line, the cilia beyond of the same shade, but less 
shining. 

Hind wing smoky gray; cilia, except at apex, whitish gray; under 
side lighter. Under side fore wing dark ochreous gray. 

Described from four specimens, Rounthwaite, Manitoba, July, 
L. E. Marmont; Verdi, Nevada, June 20-30, A. H. Vachell. 

Types in Author’s collection. 

This species is close to ruricolellus Zeller and vulgivagellus Clem- 
ens. It can be separated from either by the practical absence of all 
markings and by the much lighter shining line at base of cilia of fore 
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wing; it is probably closer to laciniellus Grote, but lacks the white 


terminal line of that species and also has much darker hind wings. 


CRAMBUS NEVADELLUS, new species. 


Expanse, 17-26 mm. 

Head pale ochreous; labial and maxillary palpi dark ochreous, 
paler internally; antenna ochreous brown; thorax pale ochreous, 
darker laterally; abdomen pale ochreous, first three segments shaded 
above with darker ochreous; legs whitish ochreous, shaded with hght 
brown. 

Fore wing light ochreous brown, darkest on upper half, gradually 
shading into whitish ochreous on outer third; below the fold the wing 
is streaked and mottled with white, especially on outer two-thirds, ex- 
cept over vein 1%, which is brown; on the fold is a dotted line of 
white; between the fold and 1” the whitish shade is dotted with a 
darker brown in a line paralleling the fold; over vein 2, half way be- 
tween end of cell and termen, is an irregular dark brown line, pre- 
ceded by a white patch; vein 3 is similarly marked. In the majority 
of specimens before me these white and dark brown scales on lower 
half are absent, partly obsolete, doubtless from their transient char- 
acter. The brown subterminal line is curved outwardly from costa 
to below middle, then obliquely inward to dorsal margin; it also is 
more or less obsolete in some specimens. There is a more or less 
distinct dotted dark line preceding the cilia. The latter is whitish 
at base and pale ochreous outwardly. 

Hind wings above and below hght gray, cilia paler. Underside 
fore wings dark grayish ochreous. 

The majority of the specimens are rubbed and present a different 
appearance from the above description. Color, both above and below 
middle, pale ochreous, a dark brown median streak from base to end 
of cell, broken at middle of wing by ground color. Other marks, ex- 
cept the subterminal line, are almost obsolete. 

Thirty specimens, Verdi, Nevada, June 10-30, Sierra Nevada 
Mountains, on border line between California and Nevada, collected 
by A. H. Vachell. 

Nearest to trisectus Walker and albolineellus Fernald, differing 
from both by the narrowness of the fore wing. 

Cotype.—Cat. No. 11954, U.S.N.M., and in Author’s collection. 


CRAMBUS SIMPLICIELLUS, new species. 


Expanse, 23-31 mm. 

Head, thorax, and fore wing, hght ochreous gray; both pairs of 
palpi are white internally, speckled ochreous gray outside; antenna 
ochreous brown in front, frosted with white elsewhere; abdomen 


stati “Sa peal I 
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shining ochreous fuscous, browner on upper side of first three seg- 
ments; legs white, anterior pair heavily dusted with brown in front. 

The fore wing is almost unicolorous, a light ochreous gray or 
mouse color, with an ochreous tinge. It is somewhat darker on upper 
thicd and inner half; the entire inner two-thirds are more ochreous 
than the outer third, which is an ashy gray, but these shades merge 
into each other so gradually, and are really so nearly alike, that the 
wing presents almost a single tone. The inner and subterminal lines 
are slightly paler, but very faint, the subterminal, from outer sixth 
of costa, is convex to below middle, then an outward convexity on 
jower third of wing. There is a faint, darker, broken line before the 
cilia, which are only slightly shining of a pale leaden hue. 

Hind wing dark smoky gray, cilia shining; underside paler. 
Underside fore wing smoky gray, cilia whitish at base. 

Type—tIn Author’s collection. From Denver, Colorado, May 2, 
1904, E. J. Oslar; eight paratypes, Essex County, New Jersey, June 11; 
Georgia (from Strecker collection), Washington County, Arkansas, 
July-August, A. J. Brown. The specimens labeled ‘“ paratype ” are 
included with some hesitation, and may prove to bea different species. 

This is closest to var. w/@ Cockerell, differing from it in the absence 
of the strong reddish and purple shades. 





Genus EUFERNALDIA Hulst. 
Rufernaldia argenteonervella Hurst, Jour. N. Y. Ent. Soe., VIII, 1900, 
p. 224. 

The type and only species was described from one female. I have 
recently received a series of both sexes from E. J. Oslar, collected in 
the Huachuca Mountains, 
Arizona, August 15-29; 
also Prescott, Arizona, Dr. 
R. E. Kunzé, July 7, and 
Stockton, Utah, Septem- 
ber 10, Tom Spalding. 
From the last locality the 
fore wings are a deep 
ocherous brown and_ the 
hind wings dark smoky 
brown. The Arizona 
specimens agree with 
Hulst’s description, fore Fic. 5.—VeNatTIoN or EUFERNALDIA ARGENTEONER- 
wings light ocherous, iets 
hind wings silvery white; the outlining of the veins in silver is the 
same in both forms and makes this species easily recognized. As the 
venation and head parts have not before been figured, I include them 
with a few corrections or additions to the original description. 

25 
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In one of my specimens the maxillary palpi is sharply triangular 
in outline, less so in the others, but due, I think, to loss of scales. 
Antenna of male finely pubescent on front side. Venation: Fore 
wing, 3 is absent (coincident with 4) 
in all my specimens; 7, 8, and 9 are 
variable; in some 8 and 9 are coincl- 
dent, and both 7 and 8+9 are to ter- 
men; in others 9 is present as a spur 
from 8 half way between the stalk and 
Fic. 6—Heap or Evrernaupia apex, and both 8 and 9 go to costa, 7 to 

AES Bont pe termen; this does not seem to be a sex- 
ual variation. Hind wing, 3 and 4 are not from a point, but well 
separated at their bases; 7 and § are coincident from shortly beyond 
upper angle half way to end of 8. 

Type—Eufernaldia argenteonervella Hulst. 

Superficially, this species reminds me of certain species of the 
Phycitine. 





ANALYTICAL KEY TO SPECIES OF THAUMATOPSIS. 


] 
1 
AMA eaik yeaa Ae TSE TURTLE a san ee crenulatella Kearfott. 


Male“antenna not crenulatie: =23= "2 = See a eee 29 
2. Male antenna unipectinate=== == — = ese ee 3 
Malevantennabipectinates 222 == =e = ee eee Sy | 
3? Pore wine whitish: gray - ==" =e ee ee renandas Grane: . 
Hore wing, ochreous: or browne] === 3384 ee 4+q 
4. Hore wine “chocolate -brownt_ 226 SS ee 5a 
Kore wing light-ochreousior whitish; brown==23)>- ee 6 
5. White median streak to termen__-_-_-_- Sepia Siam a fore pectinifer Zeller. 
White median line ending at about outer third__________ striatella Fernald. 
6. Subterminal and inner lines nearly obsolete___~—~—-_-_ atomoseclla Wearfott. 
-_hese»lines|well: developed == 2222 =e 7 
(Hore: wines DESI OCHTEOUS Sa ae = ee ee fernaldella Wearfott. 
Moreawinee whitish, browne. =e ee ee eee nortella Wearfott. 
8. Veins fore wineoverlaid swath cwhite.=- =.) 2 = ae magnifica Fernald. 
Veins not overlaid) with whites] eee 9 
9 oMedian strealx-wihite === SS ee ee ee ees edonis Grote. 
Median streaks not. white: 2 == = oe La ee ee 10 
10s Crosselines obsolete. ===. =. ee ae ee eee gibsonella Wearfott. 
Cross) lines distine@tee sis 2 ae 11 
Jal Nore wilnCewhitishy DROS =e eee coloradella Wearfott. 
Kore: wine palevoOchreous S26 32s = eee pexella Zeller. — 


THAUMATOPSIS COLORADELLA, new species. 


Expanse, 26-32 mm. 

Male antenna bipectinate, branches ciliated; stalk white, narrowly 
annulated with brown; branches black, cilia whitish. Labial palpi 
six times longer than width of eye, rather loosely scaled, fuscous 
gray, tips of scales creamy white; maxillary palpi loosely scaled, 
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cream white, lightly speckled with fuscous on the outside. Head and 
thorax light ochreous brown, heavily speckled with fuscous, internal 
edges of patagia and posterior ends of same whitish. Abdomen light 
ochreous brown, banded above with fuscous and brown on anterior 
segments and blackish on posterior segments. Legs cream white, 
heavily dusted with hgeht fuscous. 

Fore wing creamy ochreous, strongly marked with distinct dark 
brown lines. There is a narrow whitish line through middle of cell 
from base to end of cell; its outer half is bounded above by a thicker 
dark brown line; below is a similar but less distinct line from beyond 
base nearly to end of cell. From apex a strong well-defined line goes 
to dorsum at outer fourth; it is 45° oblique from apex to upper 
fourth, then is shghtly convex outwardly to lower fourth, where there 
is a Shallow outward pointing tooth. In the middle of lower half 
is an obscure oblique brown line which points toward end of cell. 
There is a faint brown streak from end of cell to terminal line below 
apex, which is a continuation of the brown line above the white 
median line. The lower half of 
wing and outer half are more or 
less dusted with light brown and 
there is a rather heavily brown 
scaling at base of dorsal margin. 
Cilia whitish, speckled with light 
brown. 

Hind wing light grayish fus- 
cous, cilia paler underside the 
same. Underside fore wing a Fie 7.—HBAD AND ENLARGED ANTENNA OF 
shade darker than hind wing. THAUMATOPSIS COLORADELLA. 

Eight specimens, Pueblo, Colorado, September 24, H. N. Nash; 
Durango and Denver, Colorado, May, E. J. Oslar; San Luis Obispo, 
California, February and March, Arthur H. Vachell. 

Cotype.—Cat. No. 11957, U.S.N.M., and in Author’s collection. 





THAUMATOPSIS GIBSONELLA, new species. 


Expanse, male, 26-28 mm; female, 27-31 mm. 

Male antenna bipectinated, with branches six to seven times 
width of stalk, each branch shortly ciliated on each side. Female 
antenna simple. Labial palpi with rather closely appressed scales 
on sides, with longer, looser scales on top; porrect, about four times 
width of eye; maxillary palpi rather loosely scaled, about as long as 
width of eye. Tongue long, upper end thickly scaled. Face and head 
light ochreous brown, labial palpi heavily dusted with dark brown, 
outer joint with grayish brown; maxillary palpi pale hght ochreous 
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at base, tips of scales shaded with gray brown. Antenna, stalk cream 
fawn, annulated with hght brown, branches black, cilia whitish gray. 
Thorax light fawn, speckled with brown, shading into a whitish pos- 
terior patch. Abdomen pale fawn, ringed above with brown on four 
anterior segments and with dark gray on three posterior segments. 
Legs pale fawn, finely dusted with brown. 

Male fore wing, pale fawn, heavily dusted with brown; the ground 
color below costa on inner third of wing and over upper and lower 
median veins ts of an ochreous shade. Terminal line nearly obsolete, 
only showing faintly in one specimen; it is outwardly concave op- 
posite end of cell and sharply dentate above dorsal margin. One 
specimen has a thin, straight white line through middle of cell; this 
specimen is of a general darker grayish brown shade, and quite 
heavily overlaid with white scales on the dorsal margin and outer 
half of wing. The subterminal line is only faintly indicated by a 
few darker scales on dorsal half. There is a black dot at end of each 
vein in termen. Cilla brownish 
gray, divided by a pale line. 

Hind wing pale fuscous gray, 
shghtly darker before termen and 
apex. Cilia whitish, preceded by ¢ 
darker line; underside the same. 
Underside fore wing brownish gray. 

Described from fourteen males 
and two females collected at Ros- 
trevor, Ontario, Canada, September 
2-16, by Mr. Arthur Gibson, in 
BiG:. 6.— Hay AND ENLARGED, ANTENNA whose NOnoOr therspeciesmeunammene 

OF THAUMATOPSIS GIBSONELLA . 

The females are of a much lighter 
color than the males, caused by the absence of the heavy fuscous 
brown sprinkling. The fore wings are also more elongate and 
rounded at the apex and anal angle than the male; the female hind 
wing is whiter. 

Cotype.—Cat. No. 11958, U.S.N.M., Mr. Gibson’s and the Author’s 
collections. 





THAUMATOPIS ATOMOSELLA, new species. 


Expanse, 27-30 mm. 

Male antenna, unipectinate, branches four to five times width of 
stallx, shortly ciliated on each side of branches. Labial palpi slender, 
scales closely appressed, about six times as long as width of eye; 
terminal joint drooping. Head light ochreous cream color, thorax 
a whiter shade; stalk of antenna white, branches dark fuscous brown, 
cilia whitish; labial palpi cream ochreous, thickly speckled with dark 
fuscous and lghtly sprinkled with white; maxillary palpi cream 
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color, with the long scales tipped with fuscous. Abdomen cream 
ochreous, slightly darker on top of each segment. Legs paler. 

Fore wing pale creamy ochreous, or creamy white terra-cotta; 
there is a dull white, narrow band from base, over lower vein of cell 
nearly to termen; before middle of wing it begins to increase in 
width, so that at outer end it covers all space between veins 2 and 7; 
the lower part and outer end are overlaid with whitish fuscous; all 
of the dorsal margin to above the fold is of the same shade. These 
two whitish streaks are separated by a clear line of ground color; the 
median white streak is outlined on both sides by blackish brown dots 
and a line of the same limit the upper edge of the dorsal white shade. 
Both of the white shades are interrupted by the subterminal line, 
which is ground color; it cuts through the median at the end of cell 
and the dorsal before the middle of wing. There is a broad band 
of ground color before termen, divided by a parallel terminal line 
of shining whitish scales thickly 
dotted with brownish fuscous. At 
the end of each vein, in the mid- 
dle of termen, is a tiny black dot. 
Cilia narrowly white at base, fol- 
lowed by a narrow fuscous line, 
then by a shining whitish line; 
beyond it is white, thickly sprin- 
kled with light brownish fuscous; 
extreme tips of scales white. 

Hind wing light fuscous, with a 
trace of a darker line before the 
cilia; cilia white, divided by a darker line near base; underside the 
same. Underside fore wing darker fuscous, finely atomized with 
paler specks; the lines of the cilia are repeated from above. 

Two specimens, Phoenix, Arizona, April and May, collected by Dr. 
R. E. Kunzé. 


Type.—tIn Author’s collection. 





Fic. 9.—HBAD AND ENLARGED ANTENNA OF 
THAUMATOPSIS ATOMOSELLA. 


THAUMATOPSIS CRENULATELLA, new species. 


Expanse, 30 mm. 

Male antenna crenulate, the teeth being 13 times thickness of stalk; 
the teeth are thickly ciliated on their upper sides and outer ends, the 
internal cilia arising from raised processes or warts. Labial palpi 
rather smoothly clothed, length about four times the width of eye; 
maxillary palpi loosely scaled, about as long as width of eye. Head, 
thorax, and palpi white, heavily dusted with brownish fuscous. An- 
tenna, stalk and cilia whitish fuscous, teeth black. Abdomen whitish 
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fuscous, banded above with blackish on posterior segments. Legs 
creamy ochreous, anterior’ pair heavily dusted with fuscous. 

Fore wing white, overlaid with fuscous and blackish brown. The 
white occurs as follows: A broad median streak from base to end of 
cell, a fine line on fold, and a dusting on dorsal margin below fold; 
ull veins on outer half of wing overlaid in white; between veins 5 
and 8 the white predominates; at the termen the white forms a con- 
tinuous band. The fuscous oe- 
curs along costa, between median 
white band and fold, below fold 
and between veins in outer half 
of wing. The blackish brown 
occurs only as fine lines, outlin- 
ing vein 1°, all veins between 
end of cell and termen, and is 
rather heavier between end of 
cell and apex than elsewhere. 
The terminal line is ocherous 
fuscous; it is close to termen, and is sharply angled below costa and 
dentate at lower end. The subterminal hne is of the same color, but_ 
somewhat obscure; it follows end of cell, then sharply angles out- 
ward halfway to termen in a tooth-shaped process, the lower half 
of which runs backward to inner third of dorsal margin; it is lightly 
outlined with white on both sides. The terminal line is outwardly 
edged with a row of dark brown dots. The cilia is shining leaden, 
cut by white on the upper half. Pre- 
ceding the cilia is a line of black dots 
and lines; between the veins there are 
four short lines on upper half of wing, 
three dots below them, and a nearly con- 
tinuous line of tornus. 

Hind wing light fuscous, with a fine 





Fic. 10.—HIkAD AND ENLARGED ANTENNA OF 
THAU MATOPSIS CRENULATELLA. 





darker marginal line, which at apex is 
preceded by a few whitish scales; cilia Fie. 11.—Heap anv ENLARGED 
white, divided by a pale fuscous line at 487" 8N4 OF Sevan 
base. Underside both wings grayish 
fuscous: both are margined outwardly with white, with the mar- 
ginal and ante-ciliate lines and dots repeated. 
One male specimen, from Baboquivaria Mountains, Pima County, 
Arizona, latter part of July, 1903, collected by Mr. O. C. Poling. 
Type.—tn Author’s collection. 
This species is remarkably like 7’. repanda Grote, and the only way 
to distinguish them is by the difference in the male antennae, an 
enlargement of both, with head structure, is shown by figs. 10 and 11. 
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I have another specimen of repanda from Pima County, Arizona, 
received from Dr. John B. Smith, which is marked and colored exactly 
like my type, except that the dark shad- 
ings are a little more intense. These two 
are so exactly alike in every detail, ex- 
cept the form of their antenna, that I 
am rather inclined to doubt the stability 
of the latter. Extensive series may show 
sufficient intermediate variation to sink 
the new name as a synonym of repanda. 





THAUMATOPSIS PEXELLA Zeller. Fig. 12.— HEAD AND ENLARGED AN- 
TENNA OF THAUMATOPSIS PEX- 

A drawing of the head structure, with =" 
an enlargement of the antenna is given in fig. 10 for comparison with 


similar parts of other species in this genus. 


ANALYTICAL KEY TO SPECIES OF DIATRASA, 


ieewore: wine with ww Silver median stripe_..____=-_--___-—__— parallela Wearfott. 
HOLea WIN nWwIbNOUtESHMer Mmedlam Stripes _2+—---- 2 2 
Pe Hore wine bluish ¢ray, without marks or dots___—__________ _idalis Fernald. 
HOLeR IN Saye lowe Olen Ole ee ee ee a ee 3 
Shore wine with dorsal white. shadime 8-5 2-2 = alleni Fernald. 
HOTey wincuwitnout thisrdistinel Shades = 9-222) ee oe es cee See { 
4. Fore -wing with duplicated subterminal line___--~___~_ saccharalis Fabricius. 
Without these lines, expanse over 40 mm_____ Stes differentialis Fernald. 


DIATRZA PARALLELA, new species. 


Expanse, 22-30 mm. 

Head white, slightly shaded with cream between antennex; labial 
palpi white internally, beyond middle dotted with gray, externally 
heavily dotted with gray and brown; maxillary palpi white, with 
external patches of gray scales at base of second joint and at outer 
end of tuft; thorax white, with short indistinct subdorsal ochreous 
streaks; patagia light fawn, becoming whitish at posterior ends and 
dorsally edged with white; abdomen and legs cream white, latter 
slightly shaded with light ochreous. 

Fore wing pale fawn or light ochreous terra-cotta. This ground 
color is uniform throughout the wing and makes a very effective back- 
ground for the silver stripes. The median stripe is from base to ter- 
men, of uniform thickness except on inner fourth, where it gradually 
diminishes in width to base; above it is a ground color stripe of equal 
width; above this the costa is narrowly white from base to apex; 
veins 2, 3, 4, and 7 are overlaid with white at termen. The dorsal 
margin is narrowly white and vein 1° is overlaid with white its 


892 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXYV. 














Fig. 13.—VENATION OF DIATRAA PARALLELA. 





dots. These dots are entirely absent from the costal stripe, but on all 
other white lines the black dots are sprinkled sparsely over the white; 
no trace of a subterminal line, and all of the white stripes extend 
directly to the terminal line, 
ee either side with a fine brown 
a SS line; beyond this the cilia is 
speckled with gray and brown. 
Hind wing above cream white, 
brown. 
Described from twenty-three 
by H. L. Vierick and J. A. G. Rhen. 
Cotypes.—Cat. No. 11959, U.S.N.M., in collection of Philadelphia 
The venation of this species, as shown by fig. 5, agrees better with 
Fernald’s figure of DP. saccharalis 
ure of saccharalis.” The majority of 
Hampson’s palpal figures in this revi- 
terminal joint as though it were differ- 
ently scaled than the median joimmt. F!c. 14—Hap anp parr or Dis 


entire length. The median stripe is outlined with scattered black 
on veins 2, 3, and 4 the black dots follow the veins to cell. There is 
= which is cream white, edged on 
white at base and outwardly 
hghtly speckled outwardly with 
y pale brown; underside white. 
Underside fore wing pale ochre- 
ous lightly dusted with pale 
specimens from Almagordo, New Mexico, April 19 to May 5, collected 
Entomological Society, and in Author’s collection. 
Fabricius*® than with Hampson’s fig- 
sion are misleading, as they show the 
TRM#A PARALLELA. 


This is scarcely ever the case in the 

Crambine. The long overlapping scales of the median joint entirely 
hide the junction with the apical and usually the same scaling extends 
to the apex. These characters in this species are shown by fig. 14. 


ANALYTICAL KEY TO SPECIES OF CHILO.° 


de Hore wines with metalliesciliga = == he ee eee 
WOre Wan walt Outen CT a LTC CaS ee ee 

2. Fore wing with inner and subterminal lines well defined. 
placidellus Haimbach. 


Oo bo 


With these linesimost distineh2 26 = = es ee eee plejadellus Zinck. 
3. Fore win with) veins) outlinedvin brown. densellus Zeller. 
More wine with) velns not outlined jin brow 2 ee 4 


“The Crambidse of North America, Plate C, figs. 10, 11, 12. 

» Proc. Zool. Soc. London, 1895, p. 953. 

© Crambus inornatellus Walker, included in Chilo in Smith's list, 19038, No. 
4983, is retained by Hampson in Cramobus. 
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PL OLOn Ne OorOundncOLOm nwilit@s ee te ee _® 5 
HOLeC a Wines LOUnd. COLOMDTOWMs} 2s ee ee 7 
5. Fore wing with complete inner and subterminal lines___squamulellus Zeller.@ 
NOMI CSOT erOT erwin omen en ee ee ee Ne eb Lee ee 6 
6. Fore wing almost immaculate, over 30 mm. expanse_____ puritellus WKearfott. 


Fore wing speckled with brown, under 25 mm. expanse. 
multipunctellus Kearfott. 


Pen GawilleaGarke hSCOUS=2- = — Ses ome Tas ee comptulatalis Hulst. 
ETE envy LIN See yOTIUTN CPO al ives ype DNs eet eee ee forbesellus Fernald. 


CHILO MULTIPUNCTELLUS, new species. 


Hupanse, 20-24 mm. 

Head, palpi, thorax, and fore wing white, with a very faint yellow- 
ish tinge, palpi externally dusted with brown; abdomen more 
strongly shaded with yellowish gray above. 

The fore wing is finely speckled with brown all over, roughly ar- 
ranged in horizontal lines on and between the veins, not visible except 
through a lens. Before the white cilia is a fine brown line. 

Hind wing above and below white. Underside fore wing cinereous 
white. 

Eleven specimens, Oracle, Arizona, June 10, E. J. Oslar; southern 
Arizona, Poling; Huachuca Mountains, Arizona, Poling; Chiricahua 
Mountains, Arizona, July 4, H. G. Hubbard. 

The venation agrees with Fernald’s figure of this genus in his 
revision of the Crambidee. 

Cotype.—Cat. No. 11960, U.S.N.M., and in Author’s collection. 


CHILO PURITELLUS, new species. 


Hepanse, 31-35 mm. 

Head, palpi, thorax, fore wings above and hind wings above and 
beneath white, with a faint ochreous tinge. Upper side of abdomen 
lightly shaded with ochreous. 

The fore wings are sparsely and microscopically dusted with whit- 
ish fuscous. Underside white, with a grayish hue. 

One male and one female, Baboquivaria Mountains, Pima County, 
Arizona, July 15-80; Huachuca Mountains, Arizona, both from 
O. C. Poling. 

Lype—In Author’s collection. 

This species may be a large race of multipunctellus Kearfott, 
but I am inclined to think it is distinct. Its large size is suflicient 
to separate it, at least until additional collecting in these regions 
turn up a series showing intermediate sizes. 

Besides the above, I have six species of Diatrwa and three of 
Chilo undescribed in my collections, but await longer series before 
making them known. 








*Wampson, Proc. Zool. Soe. Lond., 1895, 946, places this species under Platytes 
Guenee (Argyria Hiibner). As Ihave no specimens for examination of structure, 
I prefer to let it remain in this genus, according to Fernald’s revision. 











TWO NEW SPECIES OF NEOTROPICAL ORTHOPTERA OF 
THE FAMILY ACRIDID. 


By James A. G. Renn, 
Of the Academy of Natural Sciences of Philadelphia. 


The following new species of Acrididx were recognized in study- 
ing a large amount of Neotropical material belonging to that family. 


Genus INUSIA Giglio-Tos. 


INUSIA ANTILLARUM, new species. 


Type.—Cat. No. 11961, U.S.N.M. Female; collected on St. Thomas 
Island, West Indies, in December, 1882, by A. Koebele. 

Size medium; form slender, elongate ;-surface uniformly punctate. 
Head with its dorsal surface three-fourths the length of the pronotum, 
occiput not ascending; interspace between the eyes extremely narrow, 






Fig. 1.—INUSIA ANTILLARUM. LATERAL VIEW OF TYPE. (XX 3.) 


slightly suleate; fastigium sublanceolate, the caudal width slightly 
less than the length, the apex blunt, the sides arcuate, dorsal surface 
rugulose, with an irregular low median carina; fastigium when seen 
from the side rotundato-truncate, face strongly retreating, distinctly 
concave; frontal costa narrow, subequal, shallowly sulcate and pune- 
tate except at the apex; lateral facial carine hardly diverging; eyes 
ovoid, distinctly flattened ventro-caudad, considerably longer than 
the infra-ocular sulcus, moderately prominent when viewed from the 
dorsum. Pronotum with the greatest caudal width of the dorsum 
slightly more than half the length; cephalic margin of the disk 
arcuate, caudal margin rotundato-truncate, median carina very 
low but distinct, transverse sulci three in number; metazona nearly 
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two-thirds the length of the prozona; lateral lobes distinctly longer 
than deep, cephalic margin oblique, ventral margin arcuate caudad, 
obliquely emarginate cephalad, caudal margin arcuate emarginate. 
Tegmina surpassing the tips of the caudal femora by about the length 
of the pronotum, very narrow, subequal, apex subacute, intercalary 
area filled with an irregular network of cells, a false intercalary vein 
being present distad where the cells are chiefly rectangular in shape. 
Wings long and narrow, the greatest width contained 
about two and three-quarter times in the length. 
Prosternal spine slender, somewhat compressed.  Inter- 
space between the mesosternal lobes about twice as long 
as broad, widened cephalad and caudad; metasternal 
lobes contiguous caudad. Caudal femora as long as the 
pronotum and twice the length of the head, slerfder, the 
greatest width contained about four and a half times in 
the length, pattern of the pagina distinct but not deeply 
impressed ; caudal tibie armed on the external margins 
with seven spines, the margins with distinct lamellate 
oe ridees distad: 
TILLARUM. General color raw umber dorsad, pale ochre yellow 
Ponsar view -ventrad, a dividing line of white extending from the 
provotum. caudal margin of the eye to immediately dorsad of the 
oe articulation of the caudal limbs. Face clouded with 
red brown; eyes tawny olive; genicular lobes with a spot of black; 
tibial spines and spurs tipped with black. 


=? 


n 
i 





Jeasurements. Mm. 
Iveneth of body s22 3) Ss a ee ee eee DZO 
Rengthof pronotume ===. = eee peek Rhee 4.2 
Gencth: of tecmen= 2222 os 2. a ee eee 
engethwot-caudal femurs 22 = ae ee eee 12.0 


The type alone has been examined. 
Genus PROCGCTOLABUS Saussure. 


PROCTOLABUS BULLATUS, new species. 


Type.—Cat. No. 11962, U.S.N.M. Male; collected in the Piches 
arid Perene valleys, 2,000 to 3,000 feet, Peru. (Soc. Geog. de Lima.) 

This species is quite distinct from the previously known forms, the 
small size and peculiar yellow and bluish coloration being quite dis- 
tinctive. In the general form of the fastigium it agrees with the 
Costa Rican P. pulchripennis, but the form of the genitalia is quite 
different. 
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Size medium; form moderately robust. Head with the dorsal sur- 
face about two-thirds the length of the pronotum; occiput well 
rounded, but hardly elevated, distinctly descending to the inter- 
ocular space, which is very narrow, narrower than the apex of the 
fastigium and suleate; fastigium truncate conic, the caudal width less 
than the length and the distal truncation very abrupt and marked 
immediately caudad of the margin by a transverse groove; median 
portion of the fastigium with a depression regularly widening ceph- 
alad, apex of fastigium when seen from the lateral aspect sub-trun- 
cate; frontal costa somewhat expanded ventrad of the insertion of 
the antenne, then strongly contracted ventrad of the ocellus, some- 
what punctuate dorsad of the ocellus, sulcate ventrad of the same, the 
whole costa absent on the ventral portion of the face; angle of the 
face distinctly retreating; eyes subovate, very distinctly longer than 
the infra-ocular portion of the gene, quite prominent when viewed 
from the dorsum. Pronotum with the caudal width of the disk con- 
tained about one and one-half times in the length of the same, cephalic 












SE 


Fig. 3.—PROCTOLABUS BULLATUS. LATERAL VIEW OF TYPE. (> 3.) 


margin of the disk produced mesad with a distinct central emargina- 
tion, caudal margin very broadly obtuse-angulate; transverse sulci 
four in number, the cephalic being marginal in position and weak 
mesad, the remaining three strongly impressed, the two caudal ones 
present, as is the cephalic, on the. lateral lobes; metazona slightly 
more than half the length of the prozona, strongly punctate and 
with a distinct median carina; lateral lobes slightly longer than 
deep, the cephalic and caudal margins oblique, subparallel, ventral 
margin obtuse-angulate, the ventro-caudal angle slightly produced. 
Tegmina reaching to the apex of the abdomen, apex rotundato-trun- 
cate; an intercalary vein present in the distal portion of the apex, 
the median and proximal portions with irregular cells. Prosternal 
spines very blunt pyramidical; interspace between the mesosternal 
lobes subquadrate, slightly broader caudad than cephalad; metasternal 
lobes subcontiguous. Apex of the abdomen very considerably in- 
flated ; supra-anal plate regularly narrowing, with the apex broadly 
truncate, the proximal half plane and slightly depressed, the distal 
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half with two longitudinal parallel g grooves extending to the apical 
margin; cerci slightly exceeding the supra-anal plate, subequal in 


¢. ad 
* if 


slightly expanding to the subspatulate 


, the proximal half, sharply constricted mesad and 


apex, the 


# apical portion bent at an angle of about 45° to the 
‘ ie proximal half, when viewed from the dorsum the 





Fic. 4.—Proc 
rotaeus BuLtLa- moderately robust; caudal limbs missing. 
TUS. DORSAL 
VIEW OF HEAD 


apex is seen to have a very slight sigmoid curve; 
subgenital plate very large, slightly compressed, the 
apical margin rectangulate when viewed from the 
dorsum; a compressed preapical process projects 
dorsad a distance equal to the depth of the remainder 
of the subgenital plate. Cephalic and median limbs 


General colors blue black, glaucous blue, and lemon 


ano pronotrum. yellow. Head blue black, paler dorsad with the 
sD . . a . - 
aes. inter-ocular region, fastigium, center of face, and ven- 


tral portions of gene dull yellow, a median line on 
the occiput, edgings of fastigium, proximal antennal 
joint and infra-antennal areas blackish; eyes cinna- 
mon. Pronotum blue black, with bright lemon yellow 
spots as follows: on median line cephalad and caudad, 
on the lateral angle on metazona, on the median por- 
tion of lateral lobes cephalad and caudad. Tegmina' 
with the costal portion blue black, the median and 
sutural regions dull glaucous blue. Abdomen, venter, 
and limbs dull lemon yellow, median dorsal portion of 





Fig. 5.— 
PROCTOLABUS 
BULLATUS. 
DORSAL VIEW 
OF APEX OF 
ABDOMEN. 
(X 3.) 


abdomen and supra-anal plate black; cerci black distad, margin and 


median line of subgenital plate pinete 


Measurements. 


Length of body_____- Be SB eS ed Bi SS ies ee 
Length of ‘pronotum= 2. ee sae a ig, ea 
Length of tegmen__ be Se a 


The type is unique. 
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A EURTHER REPORT ON THE OSTRACODA OF THE 
UNITED STATES NATIONAL MUSEUM. 


By Ricnarp W. Sarre, 
Instructor in Biology, DeWitt Clinton High School, New York City. 


In a previous paper bearing 2 similar title” a number of species of 
fresh-water Ostracoda belonging to the U. S. National Museum were 
briefly discussed, and two presumably new species described. Most 
of these forms were from scattered localities in the United States 
and Mexico, and represented the known ostracod fauna of these 
countries but meagerly. Since that paper was published, a number 
of marine as well as fresh-water forms have come to my hands for 
study. The marine forms were mostly collected by the U. S. Fish- 
eries steamer A/batross. 

It therefore remains for me to give an account of these forms, and 
the present paper offers some results. Four species, apparently new 
to science, are here figured and described. It also seems wise to 
insert a revised systematic summary, indicating the extent of the 
National Museum collections examined to date of this paper. 


Systematic Summary. 











Tribe. Family. Subfamily. Genus. | Species. 
IPOGOCOPBi sec ec cae ine Cyprididses 5-28-22. -22— CANGODINEEE cee cleanses cas 2 2 
MGYpridineesrs Ste ceccccccs = se - 2 8 

Cypridopsine 22-:=..--2--4-<- 2 2 

Cyclocypridinge.22=-- <%=. -.- 3 5 

| Herpetocypridine..........-. 3 4 

Notodromading...........-.-- 2 2 

WG Munroe: © aoe meses recalls cee musics cies cc ccen «ce cteeees 1 2 

Myodocopa ........--- PAC RIG Glee seen e eee el ee ae re ete ee etc fu eiatcide o'are 3 4 
| ——— $< 

Motales~oseccssse: | SE eas eee ae ee cece ee os ece mec ee eka cmatwewelecceas 18 29 


4 Report on the Fresh-water Ostracoda of the United States National Museum, 
including a Revision of the Subfamilies and Genera of the Family Cypridide, 
Proce: U.S. Nat: Mius:, XO<VI, p: 969: 
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Revised summary of species of Ostracoda of the National Museum. 


1. Family CyPprinina&. 
(@) Subfamily Candonine. 
1. Genus Candona. 
1. C. parallela G. W. Miiller, Colorado; May. 
2. Genus Paracandona,. 
2. P. euplectel’a (Brady and Norman), New Jersey; March. 
(0) Subfamily Cypridinze. 
5. Genus Cypris. 
3. C. fuscata (Jurine), common in United States and Mexico; 
spring. 
4. C. pellucida Sharpe, Illinois, Idaho, Mexico. 
5. C. pubera Jurine, Oregon. 
6. C. reticulata Zaddach, Illinois, Massachusetts, New York 
(Catskill Mountains), New Jersey. 
7. C. virens Jurine, Massachusetts, Ohio, Mexico. 
8. C. incongruens (Ramdohr), Florida, Ohio, Pennsylvania. 
4. Genus Spirocypris. 
9. S. passaica Sharpe, Massachusetts, New Jersey. 
10. S. tuberculata Sharpe, Indiana, Illinois; May. 
(c) Subfamily Cypridopsin. 
5. Genus Cypridopsis. 
11. C. vidua, common everywhere. 
6. Genus Potamocypris. 
12. P. smaragdina Vavra, Illinois, Mexico. 
(d) Subfamily Cyclocypridine. 
7. Genus Cyclocypris. 
13. C. levis (O. F. Miiller), Delaware, Indiana, Illinois, New 
Jersey, New York (Catskill Mountains). 
8. Genus Cypria. 
14. ©. dentifera Sharpe, Hlinois, Ohio, New York, New Jersey. 
15. C. exsculpta Fischer, common everywhere. 
9. Genus Llyocypris. 
16. J. gibba (Ramdohr), Colorado; March. 
17. J. bradyi G. O. Sars, Colorado; March. 
(e) Subfamily Herpetocypridine. 
10. Genus Chlamydotheca, 
18. C. azteka Saussure, Texas; October. 
19. C. mexicana Sharpe, Mexico; September. 
11. Genus Herpetocypris. 
20. H. reptans Baird, California ; September. 
12. Genus Ilyodromus. 
21. I. pectinatus Sharpe, stomach of Spatula clypeata Linnzeus, 
South Carolina. Europe? (Jeffreys collection). 
(f) Subfamily Notodromadinie. 
15. Genus Cyprois. 
22. ©. marginata (Strauss), Jackson Park, Chicago; May. 
14. Genus Notodromas. 
23. N. monacha (O. F. Miiller), Indiana, Minnesota; May. 
2. Family CyTHEriIp&é&. 
15. Genus Cythere. 
24. O. americana Sharpe, brackish pools, Long Island; June. 
25. C. papillosa Sharpe, brackish pools, Long Island; June, 


ee ranma eae tenn 
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3. Family CyPripdINnip&®. 
16. Genus Cylindroleberis. 
26. C. oblonga (Grube), California coast. 
27. C. lobianci G. W. Miiller, California coast, Catalina Islands. 
17. Genus Pyrocypris. 
28. P. americana G. W. Miiller, off Honolulu, Hawaiian Is- 
lands; May; night anchorage. 
18. Genus Philomedes. 
29. P. brenda (Baird), Gulf of St. Lawrence, Greenland coast. 


1. Family CYPRIDIDZ. 
Subfamily CANDONIN &%. 


1. Genus CANDONA Baird, 1850. 


« 


1. CANDONA PARALLELA G. W. Miiller. 
Plate LI, figs. 1-5. 


Candona parallela MULLER, Zoologica, XII, Heft 50, 1900, p. 25, pl. v, figs. 
5-6, 23-25. 

Dimensions of female——tLength, 0.78 to 0.85 mm.; height, 0.42 to 46 
mm.; breadth, 0.35 to 0.42 mm. Males unknown. 

Seen from the side (fig. 1), the highest part hes at the posterior 
part, where the shell edge forms an angle, from which the dorsal mar- 
gin runs nearly straight and approximately parallel to the ventral 
edge to about the region of the eyespot, from which it abruptly slopes 
forward with even an appreciable concavity to a narrowly rounded 
anterior margin. 

Ventral margin slightly sinuate, the most so just opposite the 
muscle impressions. 

Height to length about as 1:18. The growing line is farther from 
the shell edge anteriorly and posteriorly, its distance anteriorly being 
about one-fourth the distance to the muscle impressions. Shell com- 
paratively plain, with but a few scattered papille and setose both 
anteriorly and posteriorly. 

Seen from above (fig. 2), the shell is bluntly pointed anteriorly, 
more so posteriorly, the left shell clearly overlapping the right one. 
The greatest breadth is approximately in the middle, its ratio to the 
length being about as three to seven. 

Seta on anterior edge of penultimate segment of second antenna 
of female longer than the last segment. 

Shorter seta of terminal segment of second foot (fig. 5) more than 
twice as long as terminal segment. Second foot 5-segmented, no 
seta at distal outer angle of third segment. Seta on median side 
of penultimate segment of mandibular palp not plumose, short. 

Genital plate of female flat, without a backwardly directed process. 
Caudal ramus (fig. 3) rather stout, about one-seventh as wide in the 
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middle as the greatest length; dorsal seta about twice width of 
‘ramus from subterminal claw and reaching slightly beyond tip of 
ramus; terminal claw about seven-ninths length of furca measured 
along the anterior edge; subterminal claw shghtly shorter, and both 
toothed in a peculiar manner, a double set of teeth apparently being 
present (fig. 4), the upper set being coarser and defined by larger 
teeth at either limit, the other or distal set being smaller and more 
numerous. Terminal seta aborted and scarcely discernible. 

Described from a number of specimens sent me by Prof. A. E. 
Beardsley, of the State Normal School, Greeley, Colorado. Collected 
near Greeley, Colorado, May 5, 1901. 


2. PARACANDONA Hartwig, 1899. 


Paracandona Hartwiac, Zool. Anzeiger, XXII, 1899, pp. 309-811.—SHARPE, 
Proc. U. S. Nat. Mus., XX VI, 1903, p. 997. 

Terminal claws of the second antenne very long; the penultimate 
segment at least as long as the united second and third segments. 
The terminal segment of the mandibular palp provided with two 
very strong claws, of which one is united by fusion to the segment. 
Second feet with an extra long seta on each of the third and fourth 
segments. Appendages otherwise as in Candona, but small and 
slender. 

Shell tumid, reticulate pitted, as a honey-comb. Small, beautiful 
forms not more than 0.8 mm. long. Branchial plate of two sete. 
Second antenne of both sexes 5-segmented. 

This genus was established by Hartwig to include forms the type 
of which is Paracandona (Candona) euplectella Robertson. Repre- 
sented by only the species ewplectella, which has not heretofore been 
reported from America. Heretofore reported only from England 
and Germany. 


2. PARACANDONA EUPLECTELLA (Brady and Norman), 
Plate LII, figs. 1-5. 


Candona euplectella Brapy and NorMAN, Trans. Royal Dublin Soe., IV, 2d 
ser., 1889, p. 105, pl. 1x, figs. 7-8.—MU.Lirr, Zoologica, XII, Heft 30, 
1900, p. 37, pl. 1x, figs. 1-9, 14. 

Dimensions of female —Length, 0.56 to 0.65 mm.; breadth, 0.32 to 
0.34 mm.; height, 0.82 to 0.836 mm. Male, somewhat larger. 

Seen from the side (fig. 1), the shell is about twice as long as high, 
dorsal margin nearly straight, ventral margin weakly sinuate, nearly 
the same width throughout, and both extremities evenly and very 
similarly rounded. 

Seen from above (fig. 2), the shell appears very plump, the breadth 
being to the length about as 1:2 or as 3:5, the greatest breadth lying 
just posterior to the middle. Anterior end rather more pointed than 
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the posterior, both quite gently rounded. Both shells similar in 
appearance and size. 

The most striking character of this species is seen on the shell, it 
being covered with a profuse ornamentation of polygonal areas (fig. 
1) or reticulations, thus causing a net-lke appearance, which at once 
attracts attention. I know of no other Candona-like Ostracod hav- 
ing a similar appearance; the specific name very happily refers to 
this striking external appearance. The shell is also covered with a 
number of conspicuous papillar elevations, which show more thickly 
and conspicuously anteriorly when noted in profile from above. 

Terminal claws of the second antenne plain and unusually long, 
longer than the last three segments. Terminal segment of the man- 
dibular palp (fig. 4) with two strong toothed claws, one of which is 
fused to the segment. 

Terminal claw of first foot as long as the rest of the foot. Second 
foot (fig. 3) 5-segmented, the terminal segment being but slightly 
longer than broad, or one-half the length of thé preceding segment, 
which is slightly longer than the antepenultimate segment. The 
shorter terminal claw is about the length of the terminal segment, or 
about one-fifth the length of the other similarly directed claw. The 
third and fourth segments each armed with unusually long sete. 
Furea (fig. 5) thick and stout, nearly straight, average width one- 
sixth the length as measured along the dorsal edge. ‘Terminal seta 
weak, scarcely evident; terminal claw stout, slightly curved, plain, 
and one-half length of furca; subterminal claw but slightly shorter, 
and both faintly toothed near tip. Dorsal seta less than width of 
ramus from subterminal claw and about same length as subterminal 
claw. Second maxillary palp of male unusually long and slender. 

This species has been reported from England (Brady) and Ger- 
many (Lienenklaus, Hartwig, and Miiller, G. W.). Not heretofore 
reported from America. 

Rather sparsely found in the shallower parts of a swamp near a 
small branch of the Elizabeth River, northwest of Roselle Park, New 
Jersey, March 28, 1908. 

Subfamily CY PRIDIN 4. 
See went s.@).sb. viilier 1792: 
3- CYPRIS FUSCATA (Jurine). 
Plate LIII, figs. 1-4. 

Monoculus fuscatus JuRtNE, Histoire des Monocles, ete., 1820, p. 174, pl. 

XIx, figs. 1-2. 
Cyprus fuscate Zappacu, Synop. Crust. Pruss. Prodr., 1844, p. 32.—LILLJE- 

Bora, De Crust, ex ord. tribus, ete., in Scania occurrentibus, 1855, p. 114, 

pl. x, figs. 6-9; pl. xu1, fig. 3. 


Cypris hirsuta Fiscuer, Mém. des Sav. étrang. Acad. St. Pétersbourg, VII, 
1854, p, 159, pl. x, figs. 6-8, 
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Cypris fusca Brapy, Trans. Linn. Soc. London, XX VI, 1868, p. 862, pl. xxi, 
figs. 10-15. 

Cypris fuscata Brapy and NorMAN, Trans. Royal Dublin Soe., IV, 2d ser., 
1889, p. 73, pl. xu, figs. 3-+.—Vavra, Archiv. Naturw. Durchforsch. 
36hmen, VIII, Heft 3, 1891, p. 98.—CroNEBERG, Bull. Soe. Imp. Natur. 
Moscou, VIII, 1894, p. 305, fig. 22.—SuHarpr, Bull. Illinois State Lab. 
Nat. Hist.; IV, Art. 15, 1897, p. 442, pl. xi, fig. 5-——G. W. MULinr; 
Zoologica, XII, Heft 30, 1900, p: 66, pl. xvi, figs. 5-9 —KAUFMANN, 
Revue Suisse de Zool., VIII, 1900, p. 270, pl. xv, figs. 14-16; pl. xvui1, 
figs. 14-20. 





Dimensions.—Length, 1.48 to 1.45 mm.; breadth, 0.80 to 0.85 mm. ; 
height, 0.85 to 0.95 mm. Shell plain, not reticulate, and sparsely cov- 
ered with small papillar elevations. 

Seen from above (figs. 2, 3), the shell is broadly ovate, breadth 
being to length about as 5 is to 9, the greatest breadth lying just 
behind the middle; left shell shghtly overlapping the right. The 
general color is dark green except in the region of the eyes. The 
variety minor after Miiller,? in addition to showing the hght patches 
near region of the eyes, also shows similar patches just posterior 
to the middle of the body and on the sides. This variety is some- 
what smaller in all its dimensions. 

Seen from the side (fig. 1), the shell is decidedly humped just 
back of the eye-spot, so as to form a noticeable angle when viewed in 
exact profile. Jxtremities well rounded and ventral margin shghtly 
convex. 

Natatory sete of the second antenne reach about to the tips of the 
terminal claws, long enough so that the animal is free swimming. 
Terminal claw of first leg rather short, two-thirds of its length being 
shorter than the last three segments of the leg, while in Cypris reticu- 
lata this is just reversed. Spines of the first maxillary process 
toothed. 

Caudal ramus (fig. 4) finely toothed on dorsal edge, long, slender, 
weakly S-shaped to nearly straight, from 18 to 20 times as long as 
wide; terminal claw very slender, finely toothed at tip, from one- 
half to three-fifths as long as the ramus; subterminal claw two-thirds 
as long as the terminal one, nearly straight; terminal seta weak, 
about one-third as long as terminal claw; dorsal seta about width of 
ramus from subterminal claw and about one-half as long as the 
terminal seta. Propagation sexual. . 

3oth varieties, major and minor, were found in great abundance 
in all the shallow grassy ponds or swamps southeast of Chicago, 
Illinois, as far as Clarke Junction, Indiana. Most of them were col- 
lected during the month of May. Scarcely a collection was made 
during the month but contained both varieties and both sexes. 


“ Zoologica, XII, 1900, p. 66. 
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An attempt was made to breed. them true, with a view to ascer- 
taining if they would cross, but all specimens invariably died within 
a week or so when placed in any of the ordinary aquaria. Their 
life per.od is evidently very short and transitory, which may account 
in part for lack of success. Of course, a short life history might be 
expected from the transitory nature of their habitat. 

They were found associated with Cypria obesa, Spirocypris tuber- 
culata, Cypridopsis vidua, Cypria dentifera, Cyclocypris levis, 
Candona recticauda, and Cyprois marginata. These, of course, were 
not certainly present in any one locality. For instance, Cyprois 
marginata was found in only one small temporary grassy pool in 
Jackson Park, which very soon dried up, while most of the remain- 
ing forms occurred quite generally in all the swamp and dune ponds 
of the region southeast of Chicago and of northwestern Indiana. 
For the character of the plant life of the waters of this region see 
under Votodromas monacha. 

Distribution world-wide; all Europe; Guanajuato, Mexico, in a 
collection sent to the.U. S. National Museum by Dr. A. Dugés, French 
consular agent, Accession No. 15606. A few specimens were here 
found associated with Cypris pellucida. 


8. CYPRIS INCONGRUENS (Ramdohr). 
Plate’ E1V, figs. 1-3. 


Cypris incongruens RAMpoHR, Mag. der Gesell. Naturforsch. Freunde, 
' Berlin, II, 1808, p. 86. 

Cypris aurantia Bairp, Nat. Hist. Brit. Entomos., London, 1850, p. 159, 
pl. xrx, fig. 15.—Fiscurr, Abh. der Mathem. Phys. Klasse der kgl. Bay- 
erischen Akad. der Wiss., VII, 1855, p. 650, pl. 1, figs. 29-31, 60, 61. 

Cypris incongruens BrApy, Trans. Linn. Soc. London, 1868, XXVI, p. 362, 
pl. xxi, figs. 16—22.—Brapy and NorMan, Trans. Royal Dublin Soc., 
1889, IV, 2d ser., p. 73, pl. x11, figs. 8-9.—Vavra, Arch. Naturw. Durch- 
forsch. Béhmen, VIII, Heft 38, 1891, p. 95.—Cronepere, Bull. Soc. Imp. 
Natur. Moseou, VIII, 1894, p. 304, fig. 21.—KAUFFMAN, Revue Suisse de 
Zool., VIII, Fase. 3, 1900, p. 264, pl. xv, figs. 10-12; pl. xvuu, fig. 5.— 
MUtuier, Zoologica, XII, Heft 30, 1900, p. 77; pl. xu, figs. 12-22. 

Cyprinotus incongruens SHARPE, Bull. Dlinois State Lab. Nat. Hist., IV, 
1897, p. 457.—Sars, Ann. Musée Zool. de Acad. Imp. des Sci. de St. 
Pétersbourg, VIII, 1903, p. 222 [28]. 

Dimensions.—Length, 1.58 to 1.75 mm.; height, 1 to 1.04 mm.; 
breadth, 0.85 to 0.90 mm. 

Seen from above (fig. 2), the shell is widest at its posterior one- 
third, about one-half as wide as long, rounded posteriorly and 
anteriorly, the left shell overlapping the right. Seen from the side 
(fig. 1), the right shell is highest just back of the middle, the height 
here being about three-fifths as great as the length and sloping 
sapidly anteriorly from just back of the eye-spot; the anterior and 
lower posterior margins of the right valve armed with a row of. 
prominent tubercles (fig. 1). 
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The left shell is somewhat larger than the mght and not armed 
with tubercles at its anterior and posterior margins. The color varies 
from brownish yellow to a clear yellow. 

Natatory sete of the second antennz reach slightly beyond the tips 
of the terminal claws. Spines of the first maxillary process toothed. 

Terminal claw of the second foot slender, slightly longer than the 
terminal segment. Furca (fig. 3) approximately straight, the term1- 
nal claw about one-half its length; subterminal claw about two-thirds 
the length of the terminal one; dorsal seta about width of furca from 
subterminal claw, and approximately as long as the claw; terminal 
seta slender, nearly one-half length of terminal claw. 

A large number of these forms were found in recent indurated mud 
deposits near Carlisle, Pennsylvania. The specimens were picked 
from the dried mud, soaked in a solution of potassium hydroxide for 
a number of hours, then placed in dilute glycerin. In this manner 
the apparently hopelessly dried specimens were put into such condi- 
tion as to permit of dissection. 

Kaufmann,’ speaks of this form as not being sexual except possibly 
in favorable localities, while Miiller,’? speaks of this form as being 
occasionally sexual. No doubt most, if not all, Entomostraca may 
prove to be both sexual and parthenogenetic, depending upon the 
surrounding conditions, so much so that this character may prove of 
slight value either as a generic or as a specific character. 

Distribution, Europe, Asia, and America. 


4. SPIROCYPRIS Sharpe, 1908. 


to. SPIROCYPRIS TUBERCULATA, new species. 
Plate L, figs. 1, 2; Plate LIV, fig. 4; Plate LV, figs. 1-6. 


Dimensions.—Length, 0.93 mm.; height, 0.53 mm.; breadth, 0.7 mm. 

A beautiful purplish brown tuberculate form, always showing a 
transverse dorsal band of a hghter color in region of the eye-spot, 
and occasionally another similar band similarly situated posteriorly. 
Preserved specimens show these bands rather indistinctly, the general 
purplish color showing, however. 

The shell (Plate L, figs. 1,2) is thickly covered with a large number 
of unusually large and prominent papillary elevations. This feature 
is so strikingly apparent as at once to distinguish the species, even 
neglecting the color markings, which are also unusual. Shell also 
covered with short hairs, mostly situated upon the tubercles. 

Seen from the side (Plate LIV, fig. 4), the shell is nearly the same 
width throughout, both extremities evenly rounded, and fully four- 
sevenths as high as long. 





“Revue Suisse de Zool., VIII, 1900, p. 268. 
6 Zoologica, XII, 1900, p. 79. 
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Seen from above (Plate L, figs. 1, 2), the shell is very broadly oval, 
even approximately subcircular, so plump is it. Right valve slightly 
overlapping left anteriorly. 

Palps of the right and left maxille of the male (Plate LV, figs. 4, 
6) with hooked terminal segments, these each terminating with a 
recurved hyaline tip. As is usual with the genus Spirocypris, the 
testes of the male arise in a number of concentric circles in the ante- 
rior part of the shell (Plate LIV, fig 4), and after separating into two 
groups just back of the eye-spot, extend postero-ventrally. 

Natatory sete simple, extending but slightly beyond terminal claws. 

Terminal claws toothed at tip, the three larger the same length, and 
somewhat longer than the penultimate segment. 

Terminal claws of the first feet strong, toothed at tip, slightly 
curved, and about one-half longer than the penultimate segment. 

Terminal claws of second feet (fig. 1) one and one-half times 
length of terminal segment. Terminal segment beak-shaped; ter- 
minal reflexed seta about twice as long as terminal claw. 

Ejaculatory duct of male in sack (fig. 2) elongate and narrow, and 
with about 20 wreaths of spines. 

Furea nearly straight, very slender (fig. 3), about 32 times as long 
as average width; dorsal margin smooth. Terminal claw nearly 
straight, very faintly pectinate at tip, one-half as long as furca; 
subterminal claw four-fifths as long as terminal one. ‘Terminal seta 
less than two-fifths as long as terminal claw. Dorsal seta slender, 
twice width of furca from subterminal claw and reaching about to 
tip of furea. 

This form differs from Spirocypris passaica, the only other de- 
scribed member of the genus, in the prominent tubercles of the shell, 
shell coloration, much smaller size, plumpness, and slenderness of 
furea, its length to breadth being about as 32 to 1, while in S. passaica 
the ratio is about as 23 to 1. 

Observations—This form is not especially free swimming, and is 
usually pretty well confined to the débris and alge of the bottom. 
It was found in company with many Cladocera, Hydra, Hydrachnids, 
Cyprois monacha, Cypris fuscata, Cypria dentifera, etc. A num- 
ber of cultures were made in battery jars, also in Syracuse watch 
glasses. Those made in the watch glasses were started April 26, 
1906, and kept in good shape until the latter part of May of the 
same year in an attempt to get their eggs, but none noted. 

Occurrence.—The specimens examined were collected from various 
localities southeast of Chicago, Ilinois. They were first noted in 
an aquarium started January 28, 1905, with débris, etc., taken through 
the ice from a shallow permanent pond, situated near the water- 
works station in the south end of Jackson Park, Chicago. They 
were continuously noted in collections made in April and May from 
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nearly all the ponds and swamps of this region and from ditches 
and shallow sphagnum swamps near Roby, Indiana, May 6, 1906. 

In some respects this species somewhat superficially resembles the 
figures given for Candona euplectella Robertson in Brady and Nor- 
man.* Alcoholic or formalin specimens retain a purplish appear- 
ance. Iurthermore, so plump are these forms that when placed in 
water in Syracuse glasses for superficial examination instead of lying 
on their sides, as is so commonly the case with most Ostracods, they 
nearly invariably remain dorsal or ventral side up. 

Type-locality—Swampy ponds, Jackson Park, Chicago, Ilhnois. 

Type.—Cat. No. 38345, U.S.N.M. 


Subfamily CYC LOCYPRIDIN 2». 
1 CYCLOCYPRiIis Brady andenormanrtss9: 


Cypris AuTHORS, 1785-1820. 

Cypria ZENKER, Wieg. Archiv. f. Naturg., XX Jahrg., I, 1854. 

Cyclocypris BRADY and NorMAN, Trans. Royal Dublin Soc., 1889, p. 70.— 
Vavra, Arch. Naturw. Durchforsch. B6hmen, VIII, 1891, p: 67.— MULLER, - 
Orig. Abh. aus dem Gesamt. der Zool., XII, Heft 30, 1900, p. 39.—Kavr- 
MANN, Revue Suisse de Zool., VIII, Fase. 3, 1900, p. 319.—SHarpr, Proc. 
U. S. Nat. Mus., XX VI, 19038, p. 994. 

Natatory sete very long. Terminal segment of second: foot long 
and narrow, three times as long as broad. Ductus of numerous long 
filaments and no distinct central axis. Fourth segment of second 
antenna of male with no sense organ on its distal end. 

a. Length at least O.S mm. Anterior edge of furca about three times length of 
terminal claw. Terminal claws strong, nearly straight, weakly bent near 
end. Furea toothed on anterior edge, and with a comb of teeth on its 
SSL a Sa a a A a ip ee ae C. globosa, 

a, Length at most 0.55 mm. 

b. Dorsal seta evident. 

ce Furea of female without a comb of teeth near its base. Terminal claws 


hook-sha ped s2:222 30 2 Se ee Se ae eee C. forbesi. 

ce. Furea of female with a comb of teeth near its base__________ C. pygmed. 
b°. Dorsal seta lacking, or seen with difficulty. Terminal claws but slightly 
CUTIE Ve a ea a ee ae a C. levis. 


13. CYCLOCYPRIS LAEVIS (O. F. Miiller). 
Plate L, fig. 5; Plate LIV, figs. 5-7. 


Cypris levis O. F. MtLitEerR, Entomos. seu Insecta testacea, ete., 1785, p. 52, 
pl. 111, figs. 7-9. 

Cyclocypris levis Vavra, Arch. Naturw. Durchforsch. BGhmen, VIII, Heft 3. 
1891, p. 68, figs. 21-26.—KaAuFMANN, Revue Suisse de Zool., VIIT, Fasc. 
3, 1900, p. 320, pl. xrx, figs. 28-25; pl. xxi, figs. 9-12; pl. xxrx, fig. 17.— 
MUtuer, Zoologica, XII, Heft 30, 1900, p. 41, pl. x, figs. 14-22. 


“Trans. Royal Dublin Soc., IV, 1889, p. 105. 
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Dimensions.—Length, 0.45 to 0.48 mm.; breadth, 0.24 to 0.28 mm. ; 
height, 0.5 to 0.54 mm. 

The shell varies in color from a lemon yellow to chestnut red, 

Javra, 1891, even reporting them of a whitish color but ordinarily 
horn-brown. I have seen none of any other color than lemon yellow 
to chestnut red. 

‘Seen from the side (Plate LIV, fig. 5), the highest point of the shell 
is almost exactly in the middle, approximately seven-ninths as high as 
long. The dorsal margin is rather plainly humped in the middle, 
posterior margin evenly rounded, yentral margin nearly straight, or 
weakly convex. 

Seen from above (Plate L, fig. 5), the shell is egg-shaped, pointed 
anteriorly, the left shell slightly overlapping the right anteriorly ; 
greatest width in the middle, the width being shghtly more than 
one-half or about three-fifths of the length. 

Terminal segment of the second foot (fig. 7) about three times as 
long as wide. Terminal claw about as long as the width of the ter- 
minal segment; shorter seta about four times as long as the claw; 
penultimate segment about five-thirds as long as the terminal one, 
and armed with two sete on its inner edge, while C. forbest has but 
one such seta, the outer margin of the segment having three combs of 
minute teeth. The terminal claw of one of the specimens examined 
was weakly S-shaped. Kaufmann’ mentions this peculiarity as a 
common occurrence, and uses it as of specific worth. It would rather 
seem to be characteristic of the younger stages of growth, however, 
as it was in no wise a constant character in the American specimens 
examined, 

Furea (fig. 6) stout, nearly straight, one-sixth as wide as long, 
measured along the anterior edge; terminal seta varying from one- 
half to two-thirds length of the terminal claw. Terminal claw stout, 
slightly curved near tip, toothed near tip, and about one-half length 
of ramus measured along anterior margin, while in @. globosa this 
proportion is about as 1 to 38. Subterminal claw also slightly curved 
near tip, toothed, and but little shorter than terminal claw. Dorsal 
seta hardly distinguishable, and, indeed, usually entirely lacking. 

This species seems to be a somewhat variable one, which likely in 
part accounts for the unusually large synonymy as given by some 
authors. 

Described from several specimens collected rather commonly from 
ponds and swamps southeast of Chicago, Illinois, and at Clarke Junc- 
tion, Indiana. They were collected amongst rushes, water lilies, 
sphagnum moss, typha, etc.; also found at Kissena Park lake, Long 





Revue Suisse de Zool., VIII, 1900, p. 820. 
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Island. The latter collections were made November 10, 1907, while 
all the former were made from May 3 to May 20, 1906. 
Distribution world-wide. Fossil in the Tertiary, England. 


8. CYPRIA Zenker, 1854. 
14, CYPRIA DENTIFERA Sharpe. 
Plate L, figs. 3, 


Cypria dentifera SHARPE, Bull. Illinois State Lab. Nat. Hist., IV, 1897, pp. 
463-465, pl. xxvii, figs. 6-11. 


Dimensions.—Length, 0.69 mm.; height, 0.38 mm.; breadth, 0.26 





mim. 

Described from several specimens found in the Zoélogical Gardens, 
Cincinnati, Ohio, August, 1881. Also €ound in museum collections 
from ponds in Long Island, New York, and a pond near Westfield. 
New Jersey, June, 1908. Those from the pond near Westfield were 
collected by Mr. John J. Schoonhoven, president of the department of 
microscopy, Brooklyn Institute of Arts and Sciences. 

This species is distinguished by having combs of remarkably long 
teeth on the distal halves of the terminal claws of the ramus. 


9 LL YOCY PRs, Brady and ANorman = lSSo: 


16. ILYOCYPRIS GIBBA (Ramdohr). 
Plate Vij fies, ale 2; 

Cypris gibba RAmMbpoHR, Mag. der Gesell. Naturforsch. Freunde Berlin, 
II, 1808, p. 91, pl. 11, figs. 138-17. 

Cypris biplicata IKocu, Deutschlands Crustaceen, Myriopoden und Arach- 
niden, ete., 1838, Heft 21, fig. 16. 

Cypris sinuata FiscHEerR, Mém. des. Sav. étrang. Acad. St. Pétersbourg, VI, 
1847, p. 1938, pl. x, fig. 4. 

Cypris biplicata FiscuHer, Mém. des Say. étrang. Acad. St. Pétersbourg, 
VII, 1854, p. 150, pl. v, figs. 5-8. 

Cypris gibba Brapy, Trans. Linn. Soc. London, X XVI, 1868, p. 3869, pl. xx1v, 
figs. 47-54; pl. xxxvI, fig. 2. 

Ilyocypris gibba Brabdy and NorMAN, Trans. Royal Dublin Soc. IV, 
1889, p. 107, pl. xx, figs. 1-5.—Vavra, Arch. Naturw. Durchforsch. 
36hmen, VIII, Heft 38, 1891, p. 57, fig. 17 (1-7).—MULLER, Zoologica, 
XII, Heft 30, 1900, p. 88, pl. xtx, figs. 7, 8, 10, 14-19; pl. xx, figs. 17, 18. 

Dimensions of female——Length, 0.85 to 0.95 mm.; height, 0.42 
mm. to 0.48 mm.; breadth, 0.38 to 0.44 mm. 

Seen from the side (fig. 1), the shell is quite similar to 7. bradyi, 
excepting that there are two prominent tubercles just back of the 
eye-spot, another in the region of the muscle impressions, and yet two 
others posterior to this one situated at about the beginning of the pos- 
terior third of the shell. The smaller tubercles at the anterior and 
posterior ends are more prominent than those of /. bradyi. 
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Seen from above (fig. 2), the shell is proportionately broader 
than that of 7. bradyi, being about four-ninths of the length, while 
with /. bradyi this proportion is about as 1 to 3. 

Anterior and posterior ends showing a number of prominent 
tubercles, a prominent constriction just back of the region of the 
eye-spot, and still another laterally just about the middle of the body 
region. The posterior third of the shell is widest of all, but sud- 
denly incurved dorsally, so as to cause an appearance of two very 
decided rounded swellings of shell along postero-dorsal margin 
(fig. 2). All these furrows and humps give the shell a decidedly 
crumpled appearance; this appearance may vary somewhat from 
the figure given, but, in the main, averages as shown. 

Natatory sete of the second antenne reach about to tips of ter- 
minal claws. Second foot as in /. bradyi. Furca very much as in 
I. bradyi, except that the terminal seta is longer, it being approxi- 
mately two-fifths length of terminal claw, or about two and one-half 
times as long as the average width of furca, the subterminal claw 
being slightly longer than the terminal one. These proportions 
raried somewhat in different specimens, so that I am of the opinion 
that both 7. gibba and J. bradyi are very variable in details of struc- 
ture, so much as to cause great confusion in diagnosis. 

I believe that Miiller* very wisely chose to speak of these forms 
‘as occurring under four variations, namely, with humps or without 
humps, or with long natatory sete (reaching beyond tips of end 
claws) or short natatory sete (reaching not beyond base of end 
claws). The terminal seta of the furca also seems to be somewhat 
‘variable in length in the same species, as is also the length of the 
subterminal as compared with the terminal claw. 
| Described from a number of specimens kindly sent me by Prof. 
A. E. Beardsley, which were collected by him in the same locality as 
I. bradyi (Carters Slough, March, 1905). 

— Distribution same as /. bradyi. 





17. ILYOCYPRIS BRADYI G. O. Sars. 
| Plate LVI, figs. 3-6. 


Ilyocypris bradyi Sars, Forh. Vid. Selsk., Christiania, 1890, No. 1, p. 
59.—MULtER, Zoologica, XII, Heft 30, 1900, p. 90, pl. vim, figs. 9, 
11-13.— KAUFMANN, Revue Suisse de Zool., VIII, 1900, p, 353, pl. 
REMOVES ee) Dl exexV oR nlge LS. 

Dimensions of female.—Length, 0.85 to 0.95 mm.; height, 0.45 to 
0.5 mm.; breadth, 0.32 to0.5mm. Male slightly larger. 

Seen from the side (fig. 4), the shell is about twice as long as high, 
dorsal margin nearly straight, ventral rather decidedly sinuate, an- 





4 Zoologica, XII, 1900, p. 88. 
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terior and posterior ends evenly rounded and tuberculate. Anterior 
end shghtly wider than the posterior, and tubercles more numerous. 

Seen from above (fig. 3), the shell is elongate, sides nearly parallel, 
anterior end pointed, with left shell overlapping right; posterior 
margin rather bluntly rounded. The characteristic protuberances 
and furrows of the shell in the region of its anterior third are not so 
decided as in /. gibba. TI. gibba has, in addition, a protuberance on 
each shell just posterior to its middle, which is larger than the others 
and characterizes the species; several other small tubercles at the 
anterior and posterior margins may also be plainly seen from above. 

Natatory sete of the second antennz reach but to the tips of the 
terminal claws. 

Terminal segment of second foot (fig. 5) conical, five-eighths as 
broad as long and bearing three sete, the two terminal backwardly 
directed, the shorter being about one-half the length of the longer, 
the longer being approximately seven times the length of the terminal 
segment. A third seta is present which is commonly pointed in the 
same direction as the two terminal ones, thus causing an appearance 
of three terminal backwardly directed sete. This seta is situated 
laterally rather than terminally, approximately near the middle of the 
segment, and is nearly as long as the longer of the two terminal sete. 
Inner margins of penultimate segment of second foot with two 
long setee, of which the distal one is the longer, the shorter one being 
two-thirds its length, or about the length of the shorter terminal seta. 

Furea (fig. 6) strong, curved, much broadened at base, and ap- | 
proximately ten times as long as width at middle. The two terminal 
claws slender, plain, approximately same length, and seven-twelfths _ 
as long as furca; terminal seta very weak, about as long as average 
of furca. Dorsal seta situated at one-third length of furca from tip, 
slender, plumose, bent near tip, and reaching about three-fourths 
distance to tip of furea. Distal half of dorsal part of furca ciliate, 
also sparsely ciliate laterally. | 

This species is not free swimming, but creeps or burrows. It 
appears to be closely similar to /. gibba, var. repens, of Vavra,® 
excepting that the natatory sete are longer than is the case with 
repens. 

Described from a number of specimens kindly sent me by Prof. 
A. E. Beardsley, of the State Normal School, Greeley, Colorado. . 
Professor Beardsley collected them from Carters Slough, near Gree- 
ley, Colorado, March 9, 1905. He has already made note of its 
occurrence.” 

Distribution—Europe (Sars, Miiller, and Kaufmann), Britain 
(Brady and Norman), Colorado. 





4 Arch. Naturw. Durechforsch. B6hmen, VIII, 1891, p. 60. 
» Science, new ser., XXI, pp. 587-588. 
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Subfamily HHRPHTOCY PRIDIN A. 


12. ILYODROMUS Sars, 1894. 


Hrpetocypris BRADY and NORMAN, Trans. Royal Dublin Soc., 1889, p. 84. 

Herpetocypris Sars, Forh. Vid. Selsk. Christiania, No. 1, 1890, p. 60. 

Cypris VAvra, Arch. Naturw. Durchforsch. BGhmen, VIII, 1891, p. 82. 

Erpetocypris CRONEBERG, Bull. Soc. Imp. d. Moscou, 1894, p. 14. 

Ilyodromus Sars, Vid. Selsk. Skr. Math. Natur. Klasse, 1894, p. 38.—IKAuF- 
MANN, Revue Suisse de Zool., VIII, 1900, p. 298.—SuHarpsr, Proce. U. S. 
Nat. Mus., XX VI, 1903, p. 975.—MULLER, Ergeb. der deutsch. Tiefsee- 
Expedition, 1898-99, VII, 1906, p. 156 (Valdivia). 

Natatory sete sparse and much shortened. Surface of shell of 
most species striated longitudinally. First maxillary process with 
two toothed spines. Caudal ramus ending in three strong claws 
which increase in length distally, the usual dorsal seta being replaced 
by a spine or claw. Terminal seta present as usual. Propagation 
‘sexual, 

Remarks.—This genus was first established by Prof. G. O. Sars 
in 1894 to receive a new species from New Zealand. As originally 
described, it was one of two new subdivisions of the genus /erpeto- 
cypris, the other division being the genus Candonocypris, which 
seems to be less definitely established, as the distinction rests very 
largely upon comparative size and overlapping of valves of shells. 
Candonocypris appears little more, therefore, than at most a sub- 
genus of the genus (erpetocypris. Sars evidently found no males, 
hence describes the genus “ with propagation exclusively partheno- 
genetical.” The collections belonging to the U. S. National Museum 
contained at least one male, hence the generic description is revised 
to that extent. 





| 21. ILYODROMUS PECTINATUS, new species. 


| Plate LVII, figs. 1-5. 


_ Length of male, 1.18 mm.; height, 0.58 mm.; breadth, 0.49 mm. 
Female slightly smaller. 

Shell sparsely covered with small papillar elevations, and showing 
small parallel longitudinal striations (fig. 1). 

_ Seen from the side (fig. 1), the shell is twice as long as high, the 
upper margin evenly and gently curved, the lower edge nearly 
straight, weakly sinuate. 

Seen from above (fig. 4), the shell is narrowly oval, both ends 
similar. 

The second antenne are large, terminal claws as long as the last 
two segments. Natatory sete very rudimentary, scarcely noticeable. 
The two spines of the first maxillary process stout and toothed. 

_ Terminal claw of second foot (fig. 5) stout, broad, nearly straight, 
with curved tip. 
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Furea (fig. 3) very faintly curved at middle, approximately 15 
times as long as wide throughout, the dorsal edge armed with a row 
of closely set, coarse teeth for about one-half its length. 

Terminal claw stout, nearly straight, about six and one-half times 


as long as width of furca. Subterminal claw about four and one-half — 


times as long as width of furca, the terminal seta being about the same 
length. The usual dorsal seta of Cypris is replaced by a spine, which 


is one and one-half times as long as average width of furea, and 


situated about one-half width of furca from subterminal claw. This 
spine is one of the chief characteristics of the genus. All of the claws 
are smooth and show little evidence of pectinations. 

Maxillary palps of the male (fig. 2) resembling those of the genus 


Cypria, but blunt and strong. Copulatory organs of male plate-like. 


This species may be at once distinguished from all other described 
species of the genus by the strongly pectinated furca. But nine 


species of the genus have heretofore been described, seven from 


Australia by Prof. G. O. Sars and two from Europe by Dr. G. S. 
Brady. Most of these were characterized by faint longitudinal stria- 
tions on the shell, which I fancy might not always be in evidence, 
depending on age. 

The shell of the female is somewhat smaller than that of the male, 
all dimensions being in proportion. 


Described from a number of specimens belonging to the U. S.— 


National Museum from Europe ?, type locality. (Jeffreys collection, 
No. 707.) The male was described from a single specimen found in 
the stomach of Spatula clypeata (Linneus), South Carolina. Bio- 
logical survey Nos. 12645 and 59664. 

Type.—Cat. No. 38346, U.S.N.M. 


Subfamily NOTODROMADIN 24“. 
18. Genus CYPROIS Zenker, 1854. 


Cyprois ZENKER, Wieg. Archiv. f. Naturg., XX, 1854, Pt. 1, p. 80.—BRADY — 


and NorMAN, Trans. Royal Dublin Soc., 1889, p. 96.—Dapbay, Termesz. 


Fus., XVIII, 1895.—KAvuFMANN, Revue Suisse de Zool., VIII, 1900, p. 


258.—MULLER, Zoologica, XII, Heft 30, 1900, p. 49.—SHARPE, Proc. 
U. S. Nat. Mus., XX VI, 19038, p. 975. 


Shell high, compressed, smooth, and showing a similarity to that 
= ) ; > 
of the genus Notodromas. Second antenna 5-segmented in both 


sexes. First maxillary process with six strong toothed spines. Na-_ 


tatory sete reach the tips of the terminal claws. Second foot ending 
with a claw and a reflexed seta. Furca with the two terminal claws 
seta-like, therefore an appearance as though four long sete at tip 
of ramus. Furea of the male more bent than that of the female. 
No American forms heretofore reported. Sexual. 





¥. 


" 


By. 
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22. CYPROIS MARGINATA (Strauss). 
Plate LVIII, figs. 1-5. . 


Cypris marginata H. E. Strauss, Mem. du Mus. d’Hist. Nat., VII, 1821, 
p. 59, pl. 1, figs. 20-22. 

Cypris flava ZappacH, Synop. Crust. Pruss. Prodr., 1844, p. 33. 

Cyprois flava Brapy and NorMAN, Trans. Royal Dublin Soc., Pt. 1, 1889, p. 
97, pl. vim, figs. 18-19; pl. xu, figs. 18-21, 38.—CLaus, Arb. aus den Zool. 
Inst. Wien, X, 1892, Heft 2, pl. v, fig. 10; pl. vi, fig. 6—MULLER, 
Zoologica, XII, 1900, Heft 30, p. 49, pl. x11, figs. 1-10, 12-16. 

Cyprois marginata Sars, Forh. Vid. Selsk. Christiania, 1890, p. 54.—Brapy 
and NorMAN, Trans. Royal Dublin Soc., V, 1896, p. 727.—IKXAUFMANN, 
Revue Suisse de Zool., 1900, p. 259, pl. xv, figs. 5-9; pl. xvit, figs. 11-19; 
DeVito A el SEN He 1G: 

Dimensions.—Length, 1.52 mm.; breadth, 0.75 mm.; height, 
0.96 mm. 

A very markedly peculiar form, uniformly yellowish in color, with 
no especial markings except numerous small papillae and a few scat- 
tered hairs. 

Seen from the side (fig. 1), the dorsal edge is humped just back of 
the eye-spots, thence sloping rapidly to the evenly rounded posterior 
margin. The ventral edge nearly straight, the anterior edge evenly 
rounded. A hyaline margin is very plainly evident about the entire 
edge of shell, especially wide and prominent anteriorly, less so poste- 
riorly and least of all dorsally and ventrally. This, no doubt, gave 
rise to the specific name as given by Strauss in 1821. The entire 
margin of the shell just within the hyaline flange appears to be 
tuberculate, because of the presence of unusually prominent “ pore- 
canals.” 

Seen from above (fig. 2), the shell is elongate, oval, sharply pointed 
anteriorly, less so posteriorly, the greatest breadth in the middle be- 
ing about one-half the length. Testes and ovaries show plainly 
through the shell. 

Natatory sete of the second antenne plumose, and reaching to 
tips of the terminal claws. Terminal claws of the last segment 
rather slender, nearly straight, three and one-half times length of 
terminal segment. Terminal claw of penultimate segment reaching 
to tips of terminal claws. 

The second foot ends in a beak-like segment (fig. 5); the terminal 
claw bent at right angles to the foot; the terminal three-fourths part 
being straight and about three times length of terminal segment, the 
terminal segment being about as long as broad. 

The first maxillary process has six strong, toothed spines (fig. 4), 
these being much similar to those of Votodromas, but more coarsely 
toothed. 

Furea stout (fig. 3), slightly curved, about seven times as long on 
dorsal edge as the average width, and terminating in four long sete; 
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the two terminal being coarser, and somewhat claw-like, faintly 


toothed, the other two rather plumose. Terminal seta three-fifths as- 


long as anterior edge of furca; dorsal seta longer, four-fifths as long 
as furca, and sharply bent near the tip, the two terminal claw-lke 
setee about the same length, and as long as the anterior edge of the 
furca. The dorsal seta here is unusually long, more strikingly so 
than amongst any Ostracods with which I am familar. 


Remarks.—\ know of but one other species of Cyprois having been 


deseribed—C. madaraszi Orley. This species is about twice the size 
of C. marginata, it bemg about 3 mm. in length, while C. marginata 
is only about 1.50 mm. long. It is evidently closely related to Voto- 
dromas in habits, and, in part, structuraily, noticeably the six spines 
on the first maxillary process. Both genera are sexual, the different 
sexes showing slight differences of furca and form of shell. 
Observations —This form was kept for several weeks in aquaria. 
It was quite active, restless, and swam freely through the water, 
numbers of them coming to the surface of the water, where it has < 
unique habit of swimming along in an erratic way just below the 
surface film, acting as though trying to support itself there; in fact 
it may often be seen resting quiescent just below the surface film, at 
some distance from the edge of the aquarium. Many were also no- 
ticed creeping among débris at the bottom of the aquarium. Many 


S 


were noted copulating. 

Occurrence.—Large numbers frequented a shallow grassy pool just 
south of the old Columbian Exposition grounds in Jackson Park, 
Chicago. This pond was a temporary one, lasting from early spring 
to early June, when it became perfectly dry. This agrees with all 
hitherto recorded reports on habitat. It has hitherto been reported 
only from Europe, in England (Brady and Norman, 1896), Norway 
(Sars, 1891), Switzerland (Kaufmann, 1900), Germany (Miiller, 
1900), and Russia. 

Collected May 3, 1906, Jackson Park, Chicago. 


14. NOTODROMAS Lilljeborg, 1883. 


Monoculus JuRINE, Histoire des Monocles, ete., 1820. 

Cyprois ZENKER, Monog. der Ostracoden, 1854, p. 80. 

Notodromas Littsesore, De Crust. ex Ord. tribus, 1853, p. 54.—Brapy and 
NorMAN, Trans. Royal Dublin Soec., 1889, p. 95.—KAUFMANN, Revue 
Suisse de Zool., VIII, 1900, p. 251.—MULuer, Zoologica, 1900, p. 46.— 
SuHarRpr, Proc. U. S. Nat. Mus., XX VI, 1903, p. 974. 





Shell high, smooth. Natatory sete reach to tips of terminal 
claws. Second antenne six-segmented in both sexes. First maxil- 
lary process with six toothed spines. Second foot five-segmented, 
terminating in three sete, of which two are backwardly directed. 
Furea with two terminal claws seta-like, and terminal missing, so that 
furca seems to end in three sete. Two eyes, separate. Sexual. 


a a i 


ae 
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Five species of this genus have been described—/. entzi Daday, 
(Ceylon), V. fuscatus Brady (Australia), V. madaraszi Orley (Hun- 
gary), V. monacha O. F. Miller, NV. oculatus Sars (Sumatra). Vewn- 
hamia patagonica Vavra, 1898, was originally described as a species 
of Notodromas, but was later decided by Vavra to be a Vewnhamia. 
NV. madaraszi seems to be a type of a new genus, as it differs from the 
typical Votodromas in many ways, notably the spine-like sete of the 
furca being five in number, in place of three, character of arma- 
ture of the terminal segment of the second foot, the end segment 
being beak-shaped and with short claws, more similar to the Cyp- 
ridine. It is therefore my opinion that the species V. madaraszi 
Orley should be the type of a new genus. 


23. NOTODROMAS MONACHA (O. F. Miiller). 
Plate LIX, figs. 1-8. 


Cypris monacha O. F-. MULLER, Entomos. seu Insecta testacea, 1785, p. 60, 
pl. v, figs. 6-8.—Zappacu, Synop. Crust. Pruss. Prodr., 1844, p. 31.— 
FiscHer, Mém. des Say. Etrang. de l’Acad. de St. Pétersbourg, VII, 
1854, p. 146, pl. iv, figs. 1-11. 

Notodromas monacha LILLJEBoRG, Om de inom Skane forekommende Crust. 
af Ord. Cladocera, Ostracoda och Copepoda. Laund., 1853, p. 95, pl. vi, 
figs. 1-15; pl. x11, figs. 1, 2; pl. xxv, fig. 16.—Brapy and NorMaAn, Trans. 
Royal Soc. Dublin, 1889, p. 96.—Vavra. Arch. Naturw. Durechforsch. 
Bohmen., 1891, p. 32, figs. 6-9.—KAUFMANN, Revue Suisse de Zool., 
VIII, 1900, p. 251, pl. xv, figs. 1-4; pl. xvi, figs. 1-10; pl. xvi, figs. 
1-8; pl. xxix, fig. 15.—M@trier, Zoologica, XII, Heft. 30, 1900, p. 47. 
pl. x1, figs. 8-22; pl. x1, fig. 11. 





Dimensions.—Length, 1.18 mm.; breadth, 0.75 mm.; height, 0.9 mm. 

Seen from the side (fig. 1), this peculiar form is at once distin- 
guished by its humpbacked appearance. The dorsal and ventral 
margins of the anterior half of the shell nearly parallel, after which 
the dorsal edge suddenly diverges to form a dorsal hump just back 
of the eyes, this shell widest just back of the middle. Posterior end 
bluntly rounded, sparingly hairy; the anterior end with a wide hya- 


line flange, sparingly hairy, and appearing as though crenulate, 


because of the small tuberculations which more or less cover the 


anterior part. 


Seen from above (fig. 2), the shell is regularly oval, egg-shaped, 


but pointed anteriorly. Eyes two, plainly separate. 





= 
Ne 


Second antenna 6-segmented. Natatory sete reaching almost to 
tips of terminal claws, five in number, and plumose. Terminal and 
penultimate segments approximately the same length. Antepenulti- 
mate segment but two-thirds as long. Terminal segment narrow, 
eight times as long as wide; penultimate segment wider, about four 
times as long as wide. 





Proc, N, M. vol, xxxv—08 


yr 
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First maxillary process with six broad spines, which are faintly 
ciliate at tip (fig. 7). Right maxillary foot of male (fig. 3) with a 
sickle-lke terminal claw, which is about two-thirds length of ter- 
minal segment. Left maxillary foot much shorter, with a strong 
sickle-like terminal claw, which is about four-fifths length of terminal 
segment. Outer distal angle of terminal segment with a strong pro- 
tuberance. 

Terminal spine of first foot strong, about three times length of 
terminal segment, or about same length as penultimate segment. 
Second segment broad, with a tuft of hair on the curved dorsal edge, 
also a plumose seta on its dorsal distal margin which reaches to the 
end of the following segment. The third segment is two-thirds 
length of the following one, with a decided angular projection at its 
proximal dorsal edge, and a short seta at its distal dorsal edge, which 
is about two-thirds length of the following segment. 

Terminal segment of the second foot very small, about as long as 
broad, about one-eleventh as long as preceding segment, and with 
three sete of unequal lengths, two of which are terminal, and extend 
in the direction of the length of the foot; the third, subterminal and 
pointing in the opposite direction (fig. 5). One terminal seta about 
three-fourths length of longer one, which is seven-eighths length of 
penultimate segment; the remaining or subterminal seta being about 
the length of the longer one of the three. 

Furca strongly bent (fig. 8), with two terminal bristles in place of 
the usual terminal claws of the Cypridide, these bristles being nearly 
the same length, the shorter about three-fourths length of the longer 
one, which is shghtly more than two-thirds length of the posterior 
or dorsal edge of the furca; the’dorsal bristle situated less than width 
of furca from subterminal bristle, and about two-thirds length of 
same. The anterior bristle, corresponding to the usual terminal 
seta of the Cypridida, is entirely lacking. The furca of the female is 
hardly so much bent as that of the “male, but otherwise nearly 
similar. 

The specimens studied by me were collected from the dune ponds 
of the southern shore of Lake Michigan, near Clarke Junction, 
Indiana. This is a typical undrained swamp region, with many 
peat bogs. The ponds were originally formed between established 
dunes, and in most cases are but relicts at present, having been 
destroyed by successive encroachments of different types of vegeta- 
tion—first bulrush (Scirpus), sedge (Carew), willow (Salix), and 
the grasses. The filling-in process has usually been accelerated by 
abundant growths of Chara, the water lilies Castalia and Nymphaea, 
and Utricularia. These were all found in great abundance in this 
region. Among the marginal plants noted were the swamp cinquefoil 
(Potentilla palustre), buckbean (Jcnyanthes trifoliata), and the 
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leather leaf (Chamaedaphne calyculata). Other shrubs noted were 
the dwarf birch (Betula pumila), the alder (Alnus imcana), the 
swamp blueberry (Vaccinium corymbosum), and the poison sumach 
(Rhus vernix). This region was also characterized as the home of 
various orchids, the sundew (Drosera rotundifolia), the pitcher plant 
(Sarracenia purpurea), and the peat moss (Sphagnum). 

Observations.—These Ostracods were somewhat brownish yellow 
in color, a little darker ventrally, and a hght yellow blotch just 
posterior to and below the eye-spot. There are two distinct eyes, a 
red eye-spot surrounded by a black pigment band. They swim very 
actively and persistently, remaining near the bottom most of the time. 
They also resemble the Cladocera in many of their swimming 
motions, at times turning so that the anterior part of the body is 
upwards, until they reach the surface of the water, where they hang, 
back downward, a very unusual and especially curious position for 
an Ostracod. 

Distribution.—This form seems to occur only in permanent bodies 
of pure fresh water which is also rich with aquatic vegetation. They 
usually appear in April, and are abundant during the summer 
months, disappearing in the early autumn. It has been reported 
from all northern and middle Europe and from Minnesota.* A few 
specimens were found by me near Clarke Junction, Indiana, May 12, 
1906, in permanent dune ponds. Found in company with Cypris 
fuscata, Cypria dentifera, and Cypridopsis vidua. 


2. Family CYTHERID. 
15. Genus CYTHERE O. F. Miller. 


Cythere O. F. Mtiier, Entomos, seu Insecta testacea, 1785, p. 63.—Sars, 
Forh. Vid. Selsk. Christiania, 1865, p. 28.—DautL, Zool. Jahrb., III, 
1888, Heft 4, p. 605.—G. W. Mixier, Die Ostracoden des Golfes von 
Neapel, 1894, p. 350, pl. xxvii, figs. 25-35; pl. xxvii, figs. 11-13, 15-18, 
US eZ Oey Dla Seem oS leet 2. teal: 

Shell thick, mostly pitted, without distinct flanges; muscle impres- 
sions 4, which form a row. The growing line runs at a moderate dis- 
tance from the shell edge, however, in the anterior half this is 
always nearer than the muscle impressions. 

Seen from above, always somewhat strongly compressed, not so 
broad as high, compound eyes- prominent. Hinge margin always 
with large teeth on the right shell at its anterior and posterior ends. 
The shell edges do not overlap anteriorly or posteriorly. 

First antenna short and thickset, 5-segmented, the penultimate 
segment formed of the union of the fifth and sixth segments; the 
penultimate and antepenultimate segments short, hardly longer than 





® Herrick, 10th Ann. Rept. Minn, Geol, and Nat. Hist. Survey, 1882, p. 252, 


‘ 
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broad, the ultimate slender, more than twice as long as broad, and 
originating on the under terminal half of the penultimate segment. 
The setee shorter than the hmb, mostly spine-like and bent. 

Second antenna 4-segmented, segments 3 and 4 united, and flagellum 
always well developed in both sexes. Mandible with short, strong, 
mandibular process and 4-segmented palp; its penultimate segment 
much broadened beyond the middle, its dorsal edge forming a plain 
blunt angle, at which the dorsal seta group originates (fig. 4). The 
terminal segment short, thick, little, or very little, longer than its 
breadth at base. 

Manilla of typical structure, thickset, maxillary process and palp 
with short strong bristles; respiratory plate without mouthwardly 
directed or abnormal rays. 

First to third pairs of legs moderately elongate, their first segments 
with one seta on the anterior and posterior edges (without knee-seta). 

Furea of female formed of a small basal part with two bristles. 

G. W. Miiller divides the genus into two groups: 

(1) Those with females with shells of length less than once the 
height. 

(2) Those with females with shells of length more than once the 
height. 

All species show a plainly apparent yellowish color, formed be- 
cause of a pale yellow color of the entire shell and from pigment 
spots in the body. 

Dahl@ mentions as of generic worth that the penultimate seg- 
ment of the first antenna is many times as thick as the terminal 
segment and all locomotor appendages of a yellowish color. This is 
also true, at least, of the genera Cytheridea and Cythereis. 


24. CYTHERE AMERICANA, new species. 
Plate LX, figs. 1-6. 


Dimensions.—Length, 1.2 mm.; height, 0.66 mm.; breadth, 0.64 mm. 

Seen from the side (fig. 1), the shell is about 1.8 times as long as 
high, both ends evenly rounded, dorsal edge sloping anteriorly a little 
more rapidly. Ventral edge shghtly sinuate, greatest height just 
back of the middle. 

Seen from above (fig. 6), the shell is about one-half as wide as 
long, pointed anteriorly and broadest at the posterior third, where it 
is about four-sevenths as wide as long; surface of shell covered rather 
sparsely with small papillar elevations. 

The preserved specimens as seen by reflected light appear of a por- 
celain color, covered with a few papillar elevations and not sculp- 
tured, as is the case with the great majority of the Cytheride. 





“Zool, Jahrb., Abth. System, Geogr. v. Biol. der Thiere., 1888, p. 603, 
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As seen from above, the right shell shows from 8 to 10 small blunt 
teeth in the region of the hinge (fig. 2). 

Seen from the side, the growing line runs approximately at about 
the same distance from the shell edge and with pore canals about the 
entire margin, numerous, and not branching (fig. 1). 

First antenna stout, 5-segmented; terminal segment slightly more 
than four times as long as broad; penultimate segment with two 
spines and two spine-like sete (fig. 5), which alternate; its terminal 
spine and seta being about the same length; the lateral spine being 
about seven-ninths the length of the terminal one; its lateral seta 
being slightly longer than its lateral spine. Antepenultimate seg- 
ment broader than long, with a strong spine. 

Second antenna 4-segmented, flagellum 2-segmented, as usual, anc 
reaching slightly beyond tip of terminal segment. Mandible with 
strong 4-segmented palp, the penultimate segment of which is broadly 
widened just beyond the middle (fig. 4), thus forming a sharp angle, 
at which place is located a group of sete. 

Respiratory plate without any abnormal or mouthwardly directed 
rays. First pair of legs (fig. 2) strong, basal segment with a seta on 
each margin, the posterior one unusually thick; both of them plu- 
mose and barred, two toothed spines of about the same length at its 
outer angle. Antepenultimate segment with a strong spine as long 
as the last two segments; last two segments the same length, and no 
armature. Terminal spine sickle-shaped, and as long as the last two 
segments. 

Second and third legs similar (fig. 3), having one spine in place 
of two at the knee joint and other spines more slender. 

Collected by means of a Birge net from shallow tidal pools near 
Brighton Beach, New York, June 6, 1906 (type locality) ; also near 
old mill, Jamaica Bay, June 21, 1908, where it was more common. 

Described from five specimens which were obtained only after 
repeated hauls with the Birge net. They burrowed about in the 
slime, and could not swim. 

They are distinguished from most other species, especially by the 
regular character of the shell, which with most species of Cythere is 
more or less ridged or pitted or tuberculate, as also by its more 
regular gray color in life. 

Type.—Cat. No. 38347, U.S.N.M. 


25. CYTHERE PAPILLOSA, new specics. 
Plate LXI, figs. 14. 


Dimensions.—Length, 0.8 to 0.85 mm.; height, 0.49 to 0.51 mm.; 
breadth, 0.42 to 0.45 mm. 

Seen from the side (fig. 2), the shell is approximately 1.6 times as 
long as its greatest height; highest in the middle just back of eyes, 
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sloping gently anteriorly, but quite rapidly posteriorly for a short 
distance, then again produced so that the posterior end is almost 
truncate, and thus forming a dorso-posterior angle; lower margin 
essentially straight. 

Muscle impressions four, lying one above another in a straight 
line. Just posterior to the muscle impressions are situated two large 
conical protuberances or tubercles, so prominent as to at once 
characterize the species. 

Seen from above (fig. 1), the shell is broadest in the middle, about 
half as broad as long, rather sharply pointed anteriorly, more evenly 
and broadly rounded posteriorly, and plainly showing the two large 
protuberances of each side, situated just posterior to the widest part. 
Surface of the shell sparsely covered with small papillar elevations: 
the central area also, as seen from the side, with from 30 to 40 small 
lucid spots. Shell grayish in color. Pore canals not as evident as in 
most species of Cythere. ; 

First antenna (fig. 3) about as usual for the genus, the terminal 
spine of the penultimate segment the largest, the seta proximal to 
it spine-like, and about the same length, the next spine blunt and 
shorter; the proximal seta slender, and not more than three-fourths 
length of spine beside it. In Cythere americana these proportions 
are different, the proximal seta of the penultimate segment being 
longer than the spine just distal to it. 

Second antenna stout and of the usual type (fig. 4). Penultimate 
segment of the mandibular palp widened just beyond the middle. 
Feet slender and as usual with the genus. 

Collected, along with Cythere americana, from shallow aa pools 
near Brighton Bench: New York, June 6, 1906. 

A very few of these forms could be obtained by repeated use of the 
Birge net, not more than four to five specimens of each of the two 
forms just described, from at least a dozen hauls of the net. 

They are poor swimmers, and were only with difficulty seen, as they 
burrowed about in the slime and ooze when placed in shallow glass 
vessels. 


Type. 





Cat. No. 38348, U.S.N.M. 
3. Family CYPRIDINIDZ. 


16. Genus CYLINDROLEBERIS Brady. 


Cypridinad AUTHORS, 1868. 

Asterope Puiuipri1, Arch. Naturg., 6 Jahrg. 1840, Pt. 1, p. 186.—CLAUS, 
Untersuch. zur Erforsch. der genealog. grundlage des Crustaceensys- 
tems, Wein, 1876, p. 94.—Sars, Arch. Math. Naturv., Christiania, XII, 
1887, p. 11.—MU.ter, Zool. Jahrb., Abth. Syst., V, 1890, p. 239. 

Cylindroleberis Brapy Intellectual Observer, London, XII, 1867, p. 127; 
Trans. Linn. Soc. Lond., XXVI, 1868, p. 464.—-MULLER, Die Ostracoden 
des Golfes von Neapel, XXI, 1894, p, 216. 
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Shell smooth, more or less oblong or elliptical, and always with a 
distinct rostral sinus. Both sexes present and with well developed 
eyes. Frontal organ long and slender. First antenna 6 or 7 seg- 
mented; in both sexes the fifth joint with a sensory organ; in the 
female the terminal segment bearing only rather short sete, while the 
male bears two that are unusually long, almost as long as the entire 
animal. Natatory branch of the antenna well developed; secondary 
branch small in the female, sometimes jointed; in the male three- 
jointed, the third joint reflexed upon the second, forming a grasping 
organ. First maxilla without masticating process, in its stead a 
group of long plumose setze; main portion of limb falcate, with many 
long, stiff sete on the inner margin; in front a naked lamella arises 
from the main limb. The second maxilla consists of a tongue-lke 
plate which is setose on its inner margin, and a large semicircular 
lamina which bears many long plumose sete on its margin. The first 
pair of legs arises directly behind the mouth; not jointed and without 
lobes; bearing some plumose setee on the ventral margin. The vermi- 
form limb has a double row of teeth at its extremity. Furca broader 
than long, bearing several claws. There are seven pairs of rather 
large dorsal branchiz. Sexual. 

It seems wise to follow the lead of Dr. G. W. Miiller in using the 
genus name Cylindroleberis rather than Asterope for reasons very 
well discussed by him in his splendid work on the Ostracoda of the 


Gulf of Naples. 
26. CYLINDROLEBERIS OBLONGA (Grube). 


Plate LXII, figs. 1-4. 


Cypridina mariew Batrp, Proc. Zool. Soc. London, 1850, p. 257, pl. xvii, figs. 
5-7. 

Cypridina oblonga GrupE, Archiv. fur Naturg., 1859, p. 822, pl. x11. 

Cylindroleberis marie Brapy, Intellectual Observer, 1867, p. 127, pl. u, 
figs. 11-14; Trans. Linn. Soc., XX VI, 1868, p. 465, pl. xxxu11, figs. 18-22. 

Asterope oblonga Sars, Archiv. for Mathem. og Naturvid., XXII, 1887, 
Dols plates oO-S-epl., im, fess dl 2s pls. Vv.) Vil. 

Cylindroleberis oblonga G. W. Miuiier, Die Ostracoden des Golfes von 
Neapel, 1894, p. 219, pl. rv, figs. 14-18, 39, 41, 49-55; pl. v, figs. 1, 4, 5, 
138, 14, 33, 41-44; pl. vim, fig. 4. 

Cylindroleberis maria CUSHMAN, Proc. Boston Soc. Nat. Hist., XXXII, 
1906, No. 10, p. 366, pl. xxrx, figs. 19-25.—Jupay, Univ. of Cal. Pub., 
IIT, 1907, No. 9, p. 148, pl. xrx, figs. 7-11. 

Dimensions.—Lenegth, 1.45 mm.; height, 0.8 mm. 

Seen from the side (fig. 1), the shell is nearly twice as long as high, 
elongate, upper and lower margins nearly parallel, the greatest height 
just back of the middle. Upper margin higher posteriorly, the lower 
margin slightly sinuate anteriorly; posterior extremity broadly and 
evenly rounded. 

Rostral sinus oblique, narrow, situated below the middle. Surface 
of the shell finely punctate, and yellowish red in color. 
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The vermiform limb (fig. 4) has both apical lips serrately divided, 
and with but a few spine-like sete on its margin. 

Caudal lamina each with eight rather slender spines and sete 
(fig. 2), thus appearing as though sixteen in a row, the spines twelve 
in a row, and larger, very faintly serrate; the smaller four in number, 
seta-like. 

Higher magnification of a claw (fig. 3) plainly shows character- 
istic serrations, every eighth or tenth one being larger than the rest. 

Distribution—British seas (Brady) ; Mediterranean Sea (Miiller) ; 
Scandinavian seas (Sars); California coast (Juday); Vineyard 
Sound (Cushman); San Diego Bay, California, Cat. No, 13108; 
U.S.N.M. 


_ 27. CYLINDROLEBERIS LOBIANCI G. W. Miiller. 
Plate LXIII, figs. 1-5; Plate LXV, figs. 3-7. 


Cylindroleberis lobiaci G. W. MUuLuer, Die Ostracoden des Golfes von Neapel, 
1894, p. 220, pl. 1v, figs. 40-42; pl. v, figs. 2, 3, 26, 32, 34, 40. 

Dimensions of male.—Length, 5.25 mm.; height, 3.65 mm. 

Dimensions of female —Length, 5.85 to 6 mm.; height, 4.8 to 5 mm. 

Shell of the male (fig. 2) longer than that of the female (fig. 1) 
and of different shape; the height being to length approximately as 
1 to 1.45, while the shell of the female is approximately as 1 to 1.2, 
thus being slightly oblong to almost circular in outline. Surface of 
shell covered with small pittings in both sexes. 

The rostral incision is rather obliquely set, not deep, narrow, and 
a little above the middle. 

First antenne rather stout, elongate, terminal segment short, about 
one-fifth as long as the fifth segment; second segment with seven 
lateral setee and three marginal outer ones, two of the latter long 
and plumose; third segment about half as long as the second, outer 
margin about twice as long as the inner, and armed with about seven 
long plumose sete, most of them clustered at the outer distal margin. 
Terminal spine stout, shghtly curved, and as long as the part distal 
to the fourth segment. 

About all the natatory sete of the second antenne armed on their 
lower margins with a row of teeth (fig. 7). 

Inner rudimentary branch of the second antenne of the female 
composed of three segments, the basal one as long as the other two, 
with a tuft of short sete at its base, and seven to eight marginal ones. 
Penultimate segment about one-half length of basal one, with four to 
five short sete; terminal segment conical, and terminating in a long 
ringed seta (Plate LXV, fig. 5). Occasionally another form of 
branch is to be seen (Plate LXV, fig. 4), which, however, is evidently 
that of the younger stages. This is usually four-segmented, the basal 
segment with two or three short sete, antepenultimate segment with a 
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seta at its inner distal angle; penultimate segment with a long ringed 
seta at its outer distal angle; terminal segment conical, about length 
of previous segment, and terminating in a short seta. 

Mandibular process faleate (Plate LXITTI, fig. 5), pointed and with 
many hooked serrations, and a slender outer branch. Vermiform limb 
broadened at end, the last forty to fifty segments setose, the last six 
or eight segments often with two sete on each margin. Its tip is 
armed with a double row of toothed spines (Plate LXITI, fig. 4), each 
with a curved tip. 

Furcal plate with three strong claws (Plate LXV, fig. 3), the sec- 
ond and third on special processes of the furcal plate, and from seven 
to nine curved seta-like spines, these being mostly toothed and barbed 
near tip (fig. 3). The base of each claw is armed with two or three 
rows of sete, mostly arranged in clusters. Claws very strongly 
toothed, except near tip. Lower posterior margin of furcal plate very 
densely setose. 

Observations.—The many collections of the United States Bureau 
of Fisheries containing this form also contained many that were 
evidently the young, and all showed various modifications of the 
inner branch of the second antenna, but these in the main resembling 
fig. 5. Inner rudimentary branch of the second antenna of the male 
composed of two segments, the terminal one reflexed against the basal 
one, thus forming a prehensile organ for grasping (fig. 6). Basal 
segment about four times as long as broad, inner margin swollen 
about the middle, and with six short sete; terminal segment irregu- 
larly faleate, with a seta near its union with the basal segment, and 
a serrate tip (fig. 6a.) 

Remarks.—Miiller, 1894, first describes this species as occurring in 
the Mediterranean Sea in a depth of about 5 fathoms, among coarse 
sand, in company with Amphiowus. He based his description on 
but two examples, both of which were females, males being therefore 
unknown to him. 

The males are seemingly not very abundant. Two males were found 
among the twenty or more specimens critically examined by the 
author. 

Distribution—Mediterranean Sea (Miiller, 1894); San Pedro, 
California, Acc. No. 48766, U.S.N.M.; San Diego Bay, California, 
Cat. No. 13791, U.S.N.M.; San Pedro, California, Acc. No. 37972, 
U.S.N.M.; off Abreojos Point, Lower California, 54 fathoms, station 
2835, Albatross, and off San Diego, California, 25 fathoms, station 
4304, Albatross; San Diego Bay, California, Cat. No. 13107, 
U.S.N.M.; Catalina Islands, California, and Ensenada, Lower Cali- 
fornia, Acc. No. 22456, U.S.N.M. (Orcutt). 

The two males examined were from a collection taken at Ballenas 
Bay, Lower California, U. S. Bureau of Fisheries, No. 1884 (Adba- 
tross). 
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17..Genus PYROCYPRIS'’ Miller, 1890. 


Cypridina AuTHORS, 1852 (Dana), 1368. 

Pyrocypris G. W. MULuter, Zool. Jahrb., Abth. Syst., V, 1890, p. 231, pl.- xxv, 
figs. 1-8; pl. xxv, figs. 10, 12, 16, 19; pl. xxvu, figs. 1, 2, 18, 24, 34-87.— 
BrapDy, Trans. Zool. Soe. Lond., XVI, 1902, p. 185.—G. W. MULLER, 
Ostracoda, Abdr, aus Wiss. Ergeb. der deutsch. Tiefsee Expedition 
“ Valdivia,” 1898-99, 1906, p. 107. 

Hupathistoma Brapy, Trans. Zool. Soc. Lond., 1898, XIV, Pt. 8, p. 487, pl. 
XLIv, figs. 21-26. 

Shell membranous, about 2 mm. long, and produced posteriorly to 
form a prominent rounded beak or process. 

Especially characteristic is the upper lip, which Miiller ¢ believes 
serves as a phosphorescent organ. It is unusually well developed to 
form six finger-like processes (Plate LXIV, fig. 5), the two anterior 
unpaired, and four are in pairs, of which the two posterior ones are 
the longest. It is always peculiarly pigmented with a dark-colored 
pigment which presumably possesses the power of producing phos- 
phorescent light by chemical means.? 

Rudimentary branch of the second antenne similar in both sexes, 
hardly noticeable, and with five sete. 

Furca always with nine toothed spines, of which the second is im- 
movably fixed with the furcal plate. Vermiform lmb with a termi- 
nal armature of from three to five unequal slender claw-lke sete, 
all curved to one side. Brady ¢ figures P. americana as having a furea 
with but seven spines or spine-like sete. This is undoubtedly an 
error, probably due to poor specimens. 

Commonly caught at night with a surface net in tropical seas. 
Many instances are on record of hauls containing as high as 15,000 
to 20,000 individuals. Sexual. Heretofore recorded as occurring off 
the American coast only by the Galatea expedition, September 10, 
1875, the species P. americana being reported off the west coast of 
Central America. 

Brady believes this genus intermediate in character between Cypri- 
dina and Philomedes. 


28. PYROCYPRIS AMERICANA G. W. Miiller. 
Plate LXIV, figs. 1-5. 


Pyrocypris americana MULirr, Zool. Jahrb., Abth. Syst., V, 1890, p. 288, 
pl. xxv, fig. 3.—Brapby, On new or imperfectly known Ostracoda, chiefly 
from a collection in the Zool. Museum, Copenhagen, 1902, p. 185, pl. xx1, 


figs. 14-19. 
Dimensions.—Length, 1.55 mm.; height, 0.85 mm.;_ breadth, 


0.56 mm. 





“Neue Cypridiniden, Zool. Jahrb. Abth. Syst., V, 1890, p. 231. 
>’ Watanabe, H., 1897, Jour. R. Micr. Soc., Pt. 5, p. 384. 
¢ Trans. Zool. Soc. London, XVI, 1902, p. 185. 
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Seen from the side, the shell is about twice as long as broad (fig. 
1), ventral margin very much curved, dorsal margin less so; antennal 
notch narrow, vertical, and with a small tuft of sete; rostral arch 
much produced, posterior extremity much produced into a conspicu- 
ous beak which is gently curved ventrally, but dorsally forms a very 
decided angle with the shell (fig. 1). 

Secondary branch of the second antenna is formed of six sete 
(fig. 3). The vermiform limb is armed at tip with five slender 
curved claws (fig. 2). 

Furea with nine toothed spines (fig. 4), of which the second or 
subterminal one is united with the furcal plate, the remainder bein 
plainly articulated to the plate. 

The upper lip (fig. 5) as seen’from the side is very strikingly de- 
veloped, the hindmost tooth being the largest and notched, the others 
finger-like. 

The pigmentation, which is supposed to be the seat of its ability to 
produce phosphorescent light, shows plainly as a dark pigmentation. 
I have never seen anything of like character associated with any other 
Ostracoda. 

One specimen studied by me which was collected by the Bureau of 
Fisheries Steamer Albatross, Station 3921, May 6, 1902, 8.45 p. m., 
night anchorage; surface; off Honolulu. 


or 


c 


18. Genus PHILOMEDES Lilljeborg 1858. 

Cypridina AuTHorS, 1853. ; 

Burypylus Brapy, Descriptions of Ostracoda, Les Fonds de la Mer, 1867— 
1886, Bordeaux, I, p. 141, pl. xvii, figs. 1, 2. 

Philomedes Litusesorc, Om de inom Skane for. Crust. af ord. Cladocera, 
Ostracoda och Copepoda. Lund., 1853, p. 175.—Barrp, Proc. Zool. Soe. 
Lond., XXVIII, 1860, p. 202.—Sars, Arch. Math. Natury. Christiania, 
XII, 1887, p. 45.—Brapy and NorMAN, Trans. Royal Dublin Soc., Pt. 2, 
1896, p. 653.—G. W. MUier, Die Ostracoden des Golfes von Neapel, p. 
207, 1904, pl. 111, figs. 1-838, 36-44.—Jupay, Univ. of Cal. pubs., III, 1907, 
No. 9, p. 1389. 

Bradycinetus Sars, Forh. Vid. Selsk. Christiania, 1865, p. 109.—Brapy, 
Trans. Linn. Soe, Lond., XX VI, 1868, p. 466. 





Shell always with a distinct rostral sinus which is overhung by a 
broad, blunt rostral process. First antenna six-segmented, with 
medium long, sparsely plumose sete, and female with no sensory sete. 
Second antenna with a weak secondary branch. Secondary branch 
of second antenna of male three-jointed, prehensile, the last joint re- 
flexed upon the second. First maxilla of female rather large and 
strong; of male indistinctly joined, weak, and armed with delicate 
sete. Second maxilla of female with two rather large teeth at its 
anterior angle, the inner tooth the smaller and bifid; the maxilla of 
the male without teeth. Eyes of female rudimentary or lacking; 
those of male well developed. First pair of legs more or less dis- 
tinctly jointed. 
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29. PHILOMEDES BRENDA (Baird). 
Plate XV, figs, 152 


Cypridina brenda Batrp, Nat. Hist. British Entomos., 1850, p. 181, pl. 
XXIII, figs. la-g. . 

Bradycinetus brenda Brapy, Trans. Linn. Soc., XXVI, 1868, p. 466, pl. 
XxxiiI, figs. 1-5; pl. xxi, fig. 5—NorMAN, Proc. Roy. Soc., XXV, 1875, 
p. 206. 

Philomedes brenda NorMAN, Ann. Mag. Nat. Hist., 6th ser., VI, 1891, p. 
119.—Brapy and NormMAN, Trans. Royal Dublin Soe., Pt. 2, 1896, p. 
654.—G. W. MU.Luier, Nordisches Plankton, VII, Ostracoda, Kiel, 1901, 
p. LO; figss 18; 19: 


Dimensions. 





Length, 3 mm.; height, 1.85 mm.; breadth, 1.52 mm. 

Color a pale straw yellow. As seen from the side (fig. 1), the 
shell of the male is oblong, dorsal margin gently curved; ventral 
margin shghtly sinuate, posterior margin obliquely truncate, thus 
forming an angle at the infero-posterior margin. The anterior sinus 
is ciliate, widely opened, the anterior extremity produced much be- 
yond the sinus. 

Secondary or grasping branch of the second antenna of the male 
(fig. 2), with its terminal segment long and narrow, twelve to four- 
teen times as long as wide, curved, and reflexed against the second 
segment, thus forming a grasping organ, and with a short ringed 
seta near its point of union with the second segment. Second segment 
bent backwards, and with three-ringed sete “of nearly equal iengtti 
situated along its Inner margin. 

One specimen was sent to the U. S. National Museum, which was 
collected by Dr. J. Schmitt from off the coast of Anticosti Island, 
Gulf of St. Lawrence, Acc. No. 39193. 

Distribution.—British coasts (Brady and Norman, 1896), Hol- 
steinbourg Harbor, Greenland (Valorous, 1875), Scandinavian har- 
bors (Noeman. Sars, Lilljeborg). 


EXPLANATION OF PLATES. 
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. Spirocypris tuberculata, new species, dorsal view. 
Spirocypris tuberculata, new species, dorsal view (variety). 
Cypria dentifera, dorsal view. 

Cypria dentifera, lateral view. 

Cyclocypris levis, dorsal view. 
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PLATE LI. 


Fig.1. Candona pavallela, lateral view. 

2. Candona parallela, dorsal view. 

3. Candona parallela, furca. 

4. Candona parallela, terminal claws of furca. 
5. Candona parallela, second foot. 
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Prarelinn. 


Paracandona euplectella, lateral view. 
Paracandona euplectella, dorsal view. 
Paracandona euplectella, second foot. 
Paracandona euplectella, mandibular palp. 
Paracandona euplectella, furca. 


PLATE LIII. 


. Cypris fuscata, lateral view. 


Cypris fuscata, variety minor, dorsal view. 
Cypris fuscata, variety major, dorsal view. 
Cypris fuscata, furca, 


PEATE eV. 


Cypris incongruens, lateral view. 

Cypris incongruens, dorsal view. 

Cypris incongruens, furea. 

Spirocypris tuberculata, new species, lateral view. 
Cyclocypris levis, lateral view. 

Cyclocypris levis, furca. 

Cyclocypris levis, terminal segments of second foot. 


PLATE LV. 


Spirocypris tuberculata, new species, terminal segments of second foot. 
Spirocypris tuberculata, new species, ejaculatory duct, in sack. 
Spirocypris ‘tuberculata, new species, furca. 

Spirocypris tuberculata, new species, right maxillary foot of male. 
Spirocypris tuberculata, new species, portion of shell, showing tubercles, 


. Spirocypris tuberculata, new species, left maxillary foot of male. 
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PLATE LVI. 


Ilyocypris gibba, lateral view. 

Ilyocypris gibba, dorsal view. 

Ilyocypris bradyi, dorsal view. 

Ilyocypris bradyi, lateral view. 

Ilyocypris bradyi, terminal segments of second foot. 
LIlyocypris bradyi, furca. 


PLATE LVII. 


Ilyodromus pectinatus, new species, lateral view. 


. Llyodromus pectinatus, new species, maxillary palps of mate. 

. Ilyodromus pectinatus, new species, furca. 

. Ilyodromus pectinatus, new species, dorsal view. 

- Ilyodromus pectinatus, new species, terminal segments of second foot. 


PLATE LVIII. 


. Cyprois marginata, lateral view. 


Cyprois marginata, dorsal view. 


. Cyprois marginata, furea. 
. Cyprois marginata, first maxillary process. 


Cyprois marginata, terminal segments of second foot, 
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PLATE LIX. 


Notodromas monacha, lateral view. 

Notodromas monacha, dorsal view. 

Notodromas monacha, right maxillary foot of male. 
Notodromas monacha, left maxillary foot of male. 
Notodromas monacha, terminal segments of second foot. 
Notodromas monacha, ventral view. 

Notodromas monacha, spines of maxillary process. 
Notodromas monacha, furea. 


Prag lax. 


Cythere americana, new species, lateral view. 
Cythere americana, new species, first leg. 

Cythere americana, new species, second leg. 
Cythere americana, new species, mandibular palp. 
Cythere americana, new species, first antenna. 
Cythere americana, new species, dorsal view. 


PLATE LXI. 


Cythere papillosa, new species, dorsal view. 
Cythere papillosa, new species, lateral view. 
Cythere papillosa, new species, first antenna. 
Cythere papillosa, new species, second antenna. 


PLATE LXII. 
Cylindroleberis oblonga, lateral view. 
Cylindroleberis oblonga, furca. - 
Cylindroleberis oblonga, part of a terminal claw of furea. 
Cylindroleberis oblonga, extremity of vermiform limb. 


PLATE TO xehin: 


Cylindroleberis lobianci, lateral view of female. 
Cylindroleberis lobianci, lateral view of male. 
Cylindroleberis lobianci, dorsal view. 

Cylindroleberis lobianci, terminal part of vermiform limb. 
Cylindroleberis lobianci, mandibular process. 


PLATE LXIV. 


Pyrocypris americana, lateral view. 

Pyrocypris americana, terminal part, vermiform limb of female. 
Pyrocypris americana, inner branch, antenna of female. : 
Pyrocypris americana, furea. me 

Pyrocypris americana, upper lip, side view. 


PLATE LXV. 
Philomedes brenda, lateral view. 
Philomedes brenda, secondary branch of antenna of male. 
Cylindroleberis lobianci, furca, showing an enlarged seta. 
Cylindroleberis lobianci, another young stage, as fig. 5. 
Cylindroleberis lobianci, rudimentary inner branch; second antenna of 
female (young). 
Cylindroleberis lobianci, rudimentary inner branch, second antenna of 
male. 
Cylindroleberis lobianci, portion of a natatory seta, 
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SPIROCYPRIS TUBERCULATA, CYPRIA DENTIFERA, AND CYCLOCYPRIS LAVIS 


FOR EXPLANATION OF PLATE SEE PAGE 428 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LI 








CANDONA PARALLELA. 


FOR EXPLANATION OF PLATE SEE PAGE 428. 
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PARACANDONA EUPLECTELLA. 


FoR EXPLANATION OF PLATE SEE PAGE 429. 
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CYPRIS FUSCATA. 


FOR EXPLANATION OF PLATE SEE PAGE 429. 
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CYPRIS INCONGRUENS, SPIROCYPRIS TUBERCULATA, AND CYCLOCYPRIS 
LAVIS. 


FOR EXPLANATION OF PLATE SEE PAGE 429, 
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SPIROCYPRIS TUBERCULATA, NEW SPECIES. 


FOR EXPLANATION OF PLATE SEE PAGE 429, 
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ILYOCYPRIS GIBBA AND ILYOCYPRIS BRADYI. 


FOR EXPLANATION OF PLATE SEE PAGE 429, 
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ILYODROMUS PECTINATUS, NEW SPECIES. 


FOR EXPLANATION OF PLATE SEE PAGE 429, 
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CYPROIS MARGINATA. 


FOR EXPLANATION OF PLATE SEE PAGE 429, 
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NOTODROMAS MONACHA. 


FOR EXPLANATION OF PLATE SEE PAGE 430. 
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CYTHERE AMERICANA, NEW SPECIES. 


FOR EXPLANATION OF PLATE SEE PAGE 430. 
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CYTHERE PAPILLOSA, NEW SPECIES 


FOR EXPLANATION OF PLATE SEE PAGE 430. 
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CYLINDROLEBERIS OBLONGA. 


For EXPLANATION OF PLATE SEE PAGE 430. 
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CYLINDROLEBERIS LOBIANCI. 


FOR EXPLANATION OF PLATE SEE PAGE 430. 
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PYROCYPRIS AMERICANA. 


FOR EXPLANATION OF PLATE SEE PAGE 430. 
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PHILOMEDES BRENDA AND CYLINDROLEBERIS LOBIANCI. 


FOR EXPLANATION OF PLATE SEE PAGE 430. 
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With the exception of a lot of material sent by Dr. C. A. Kofoid 
and another lot, comprising the results obtained by the steamer 
Albatross during her Pacific cruise in 1904, sent by Dr. William E. 
Ritter, all the specimens collected under the auspices of the Bureau 
of Fisheries had been turned over to the U. S. National Museum, 
and came to the author in the collection sent from that institution. 

It has been the aim to include all this material in the present list 
together with those copepod parasites which have been described by 
other authors as occurring on the Pacific coast fishes. But it must 
be remembered that this is the first attempt at anything of the sort, 
and that such primary collections are more or less defective. It is 
hoped, however, that it may serve as a basis for future investiga- 
tions. In those cases in which the parasites have already been ac- 
ceptably described elsewhere it has been considered necessary to give 
merely the name and a reference to the literature which tells of their 
occurrence on Pacific coast fishes, or which describes and figures 
them. | 

The sources from which have been received the material illustra- 
ting each species have been given as far as known, with the addition 
of such brief comments as seemed advisable. 

On the other hand, those genera and species which have proved 
new to science have been fully described and figured. 

While the proportion of these new species is apparently very large, 
this is no more than should be expected in changing from one ocean to 
another, or even from the Asiatic to the American side of the Pacific. 
But the novelty of the characters of these new forms is of much less 
importance than the close relationship which they show between spe- 
cies inhabiting widely remote localities. He who really cares to go 
into details will find that there are close correspondences between 
the Atlantic and Pacific copepods similar to those found in other 
groups of animals, particularly, perhaps, in the fishes which serve as 
hosts for these parasites. As at present prepared the list includes 41 
species, of which 17 are new to science, including 5 new genera. 


Family ARGULID 4. 
ARGULUS PUGETTENSIS Dana. 


Argulus pugettensis DANA, 1852, p. 1351, pl. xciv, fig. 2—WuLson, 1902, 
De Mule apl ov. 

Host and record of specimens.—The host of the specimens ob- 
tained by Dana was unrecorded. <A single female was taken from a 
Coho salmon, Oncorhynchus kisutch, at Union Bay in June, 1903, 
and was obtained and sent with the other material by Doctor Mc- 
Clendon, It is Cat, No, 38561, U.S.N.M, 
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ARGULUS NIGER Wilson. 


Argulus niger WILson, 1902, p. 714, pl. xvi. 


Host and record of specimens.—The two specimens on which this 
species was founded were obtained by the steamer A/batross in Oc- 
tober, 1899, from the Pacific coast near Portland, Oregon. The name 
of the host was not given. 


Family ERGASILID. 
Genus ARTACOLAX, new. 


First thorax segment united with the head to form the carapace, 
which is much wider than it is long. Second thorax segment free 
and as wide as the carapace or nearly so. Third and fourth seg- 
ments fused and the same width as the second segment or but little 
narrower. Fifth segment free and abruptly narrowed to a half or 
even a third of the width of the preceding fused segments. Genital 
segment enlarged but little; abdomen narrow and linear. 

First antenne very large; basal joint often armed with large 
spinous processes. Second antenne two-jointed. Mouth organs 
close to the antennz; second maxillipeds large and attached outside 
the other organs as in Bomolochus; furnished, as in that genus, with 
S-shaped terminal claws, but without any plumose sete. First 
swimming legs with very wide rami, armed with large flattened 
plumose setie ; exopod one-jointed, endopod three-jointed. 

Male like the female, but with the second mawnillipeds in normal 
position behind the other mouth parts and armed with the usual 
terminal curved claw. 

Type-species—Artacolaxr, (Bomolochus) ardeole Kroyer. 

(Artacolax, ’apraw, to hang on, and xédagé, a parasite). 

This genus is distinguished from Bomolochus by the great com- 
parative width of the first four thorax segments, by the fusion of the 
third and fourth segments, so that there are apparently but three 
free segments in front of the genital segment instead of four, as in 
Bomolochus, by the lack of plumose setze on the second maxillipeds, 
by the increased width of the rami of the first swimming legs, and 
the fact that the exopod has but a single joint. 

This new genus will include the following species in addition to 
the type: Bomolochus chatoessi Kroyer; B. cornutus Claus; B. scom- 
beresocis Kroyer; and probably B. hirsutus Hesse, although the last 
mentioned species is so poorly described that it is impossible to locate 
it exactly. 


Proc. N. M. vol. xxxv—08 28 
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ARTACOLAX (BOMOLOCHUS) ARDEOL Kroyer, new genus name. 


Artacolax (Bomolochus) ardeol@ KROyYER, 1865, p. 220, pl. x1, figs. 8 @ to e. 


Host and record of specimens.—A single female was taken from the 
gills of the little garibaldi, Zypsypops rubicundus, at La Jolla, by 
Doctor McClendon, and is Cat. No. 38597, U.S.N.M. 

On examining the described species of Bomolochus it is found that 
there are differences between them which can not consistently be in- 
cluded in a single genus. These differences are found in the body 
segmentation and in the structure and arrangement of the mouth 
parts and the first swimming legs. The same rule must be apphed 
here that is used in dealing with other genera. In all the species 
really belonging to the genus Bomolochus there must be the same 
number of thoracic segments, however much those of the abdomen 
may vary. The appendages must also be of the same general char- 
acter and similarly arranged. But this is not found to be true, 
and, accordingly, the preceding new genus must be established for 
certain species hitherto included in the genus Bomolochus, which 
agree among themselves, but do not agree with the original Bomolo- 
chus type. 

Family CHONDRACANTHID 4. 
CHONDRACANTHUS EPACTHES, new species. 
Plate LXVI. 


Host and record of spectmens.—F ive females and two males were 
taken by Doctor McClendon from a chimera or elephant fish, Zydro- 
lagus colliei, at La Jolla, and are Cat. No. 38580, U.S.N.M. These 
are made the types of the new species. 

Female.—General body form elongate with rounded outlines and 
without any horns or processes. Head small and ovate, considerably 
narrowed anteriorly and covered with a carapace of the same shape 
but smaller, not reaching the posterior margin of the head. 

First thorax segment only three-fifths the diameter of the head, 
twice as wide as long, and distinctly separated from the following 
segment. Second segment twice the width of the first, narrowed an- 
teriorly, and also distinctly separated from the following segments. 
Genital portion divided at its center by a marked constriction on 
either margin and a well-defined groove; the two halves very dif- 
ferent in form, the anterior one oblong with straight and parallel 
sides and but slightly rounded corners, the posterior half elliptical, 
with strongly convex sides and long club-shaped processes at the 
posterior corners. Abdomen small and conical, bluntly rounded at 
the tip, less than half the length of the posterior processes, and with- 
out anal lamine. Egg strings one-fourth the diameter of the genital 
portion and a little longer than the entire body, tapering toward the 
posterior ends; eggs small, about ten longitudinal rows, 
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First antenne swollen and two-jointed, terminal joint much smaller 
than the basal, as wide as long and armed with a few minute spines. 
Second antenne in the form of large sickle-shaped hooks, their bases 
enlarged into hemispherical knobs and articulated directly with the 
ventral surface of the head. Mouth and mouth parts at the extreme 
posterior border of the head; mouth opening a transverse slit par- 
tially covered by the upper lip, which is ribbon-shaped, much wider 
than long, and has a straight posterior margin. 

Maxillz and maxillipeds visible at the sides of the mouth opening, 
mandibles concealed beneath the upper lip. Mandibles of the usual 
shape, a flattened and curved lamina, twice as long as wide, pointed 
at the tip, and armed along either margin with a row of large bluntly 
pointed teeth, about 30 on the convex margin and 25 on the concave. 
Maxille two-jointed, the basal joint swollen and cylindrical and at- 
tached just at the posterior margin of the upper hp; the terminal 
joint an elongate pointed lamina, with six or seven large rounded 
teeth on its posterior margin near the tip. Mawxillipeds also two- 
jointed, the basal joint swollen and attached close to the maxilla, the 
terminal joint smaller and divided at the tip into a dorsal and 
ventral knob. The former is covered with small spines, the latter 
carries a single large conical spine. 

Total length, 10.5 mm. Length of head, 1.5 mm. Width at pos- 
terior margin, 1.5 mm. Length of first two thorax joints, 1.75 mm.; 
of genital portion, 7.25 mm. With of latter, 2.75 mm. Length of 
egg strings, 11.5 mm. 

Color.—This is of a muddy gray, somewhat mottled on the dorsal 
surface, lighter beneath. Egg strings a sulphur yellow. 

Male—Wead joined with the first thorax segment and swollen 
into an ovoid mass much larger than the rest of the body. Free 
thorax distinctly segmented and curved over ventrally; genital seg- 
ment slightly enlarged and evenly rounded; no abdomen; two narrow 
conical anal lamine attached directly to the genital segment, each 
tipped with two minute spines. 

First antenne in the form of small finger-like projections just over 
the bases of the second pair. Other mouth parts similar to those of 
the female. Two pairs of rudimentary legs on the first two thorax 
joints, each consisting of a short cylindrical basal joint tipped with 
two conical spines. 

Total length, 1.6 mm. Length of carapace, 0.88 mm. Width of 
same, 0.6 mm. 

Color, a clear yellow, much lighter than the female; found attached 
to the abdomen of the latter between the posterior processes of the 
genital portion. 

(epachthes, éray$nys, troublesome, annoying. ) 

All the specimens are excellently preserved and each of the females 
earries a pair of fully developed egg strings. 
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Genus PSEUDOCHONDRACANTHUS, new. 


Diagnosis —Head distinctly separated from the rest of the body 
and covered dorsally with a small carapace. First thorax segment 
only free, the others fused into the elongate genital portion, which is 
without any traces of segmentation. Abdomen small and_ two- 
jointed. Ege strings long; eggs multiseriate. Second antenne in 
the form of stout faleate hooks. Mouth parts at the posterior margin 
of the head. Mandibles similar to those of Chondracanthus. Max- 
illee sickle-shaped lamine like the mandibles, armed with a row of 
broad blunt teeth along either margin, and carrying at the base on 
the dorsal surface a blade-lke palp. Maxillipeds relatively very 
large and attached to the extreme lateral margins of the head; 
their basal joints are flattened lamine, strongly muscular and _ bor- 
dered by muscular flaps: on either side; their terminal joints are 
bilobed, one lobe armed with a stout claw, the other covered with 
short spines. 

When closed these organs cover the bases of the other mouth parts 
and the entire sides of the face, giving to the latter a swollen appear- 
ance; when open they expose the front of the face to its extreme lat- 
eral margins. There is but a single pair of rudimentary swimming 
legs, flattened and bilobed at their tips. 

Ty pe-s pecies.—Pseudochondracanthus diceraus. 

(pseudo, and Chondracanthus.) 


PSEUDOCHONDRACANTHUS DICERAUS, new species. 
Plate LXVII. 


Host and record of specimens.—Two females with fully developed 
egg strings, and each with a male attached to its abdomen, were taken 
from a species of puffer at La Jolla, California, by Doctor McClendon 
and are Cat. No. 38581, U.S.N.M. (See also p. 477.) 

It has been found on the Atlantic coast as well as the Pacific; a 
fine lot of specimens were obtained from the gills of the common 
puffer, Sphwroides maculatus, by Doctor McClendon at Woods Hole, 
Massachusetts, in 1906, and these have been made the types of the 
species; they are Cat. No. 38603, U.S.N.M. 

Another lot, Cat. No. 88604, U.S.N.M., was obtained from the same 
fish by Doctor Linton, also at Woods Hole. 

The author was fortunate enough to obtain some living specimens 
while at Beaufort, North Carolina, in the summer of 1905. 

Female.—General body form short and plump; head as long as 
wide, the anterior margin convex, the Jateral and posterior margins 
concave, all four corners projecting and well rounded. From each 
anterior corner a short and bluntly rounded horn extends out later- 
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ally. The head is partially covered with a carapace, ovate in shape, 
much narrowed anteriorly, and with a deep groove along the mid- 
line for two-thirds of its length. There is but a single free thorax 
segment behind the head; this is nearly as wide as the head and 
carries a single pair of rudimentary legs. 

The genital portion of the body is elliptical, shghtly narrowed 
posteriorly, one-third wider than the head, and entirely covered with 
small triangular flattened spines. It shows no traces of segmenta- 
tion, not even in the form of indentations along the lateral margins. 
At its posterior corners it is produced into broad conical processes, 
short and bluntly rounded at their tips. Egg-tubes one-third the 
diameter of the genital portion and as long as the entire body; eggs 
quite large and arranged in five or six longitudinal rows. Abdomen 
small, about as long as.the posterior processes, and either conical, 
with a triangular outline similar to that of the processes, or some- 
times in the shape of a trefoil, the base swollen on either side. 

First antenne small, with a swollen base and a much narrower 
terminal portion, tipped with two setw. Second antenne in the form 
of sickle-shaped claws, very sharp and having their bases articu- 
lated directly with the ventral surface of the head. 

Mouth and mouth parts at the posterior margin of the head as 
in Chondracanthus, but in the present genus the sides of the head 
opposite the mouth (the cheeks) are swollen out into a hemisphere 
on either side, as though suffering from a bad attack of the mumps. 
This swelling is due to the enlargement of the basal joints of the 
maxillipeds. Mouth opening narrow and covered with a semicircular 
upper lip, very different from the long and ribbon-like one usually 
found in Chondracanthus. To increase the difference, the upper 
lip of the present genus is armed with a row of short hairs around 
its margin, 

The mandibles are curved rather strongly, especially at the tips, 
and are furnished with a row of sharp teeth along either margin, 
as in Chondracanthus. The maxille are similarly curved and are 
armed with a row of large, blunt teeth on either margin and a long 
spur or palp at the base on the dorsal surface, shaped lke a knife 
blade and directed diagonally backward and inward. The mawilli- 
peds are very different from those in Chondracanthus; instead of 
being slender, but little larger than the manxille, and attached to 
the front of the face close to the mid-line, they are so much en- 
larged that they cover the bases of the other mouth parts and 
occupy the whole side of the face. Their swollen basal joints are 
filled with powerful muscles, as can be seen in fig. 15, which must 
render them useful organs of prehension. Their terminal joint is 
bilobed, each lobe forming a knob; the dorsal one is covered with 
short spines and is much larger than the ventral, which is armed 
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with a single strongly curved claw. These organs are articulated 
with the face at its extreme lateral margins, so that on opening they 
expose the entire width of the face. 

There is but a single pair of rudimentary swimming legs, which 
are short, narrow, and bluntly rounded at their tips. 

Total length, 3 mm. Length of head, 0.8 mm.; width the same. 
Length of genital portion, 2 mm. Width, 1.1 mm. Length of ege 
strings, 3 mm. 

Color.—That of transparent cartilage, with the exception of the 
coiled oviducts in the genital portion, which are white and opaque. 
The small spines which cover the genital portion break the hg@ht and 
give this part of the body a grayish appearance. The eggs are snow 
white when first laid, becoming yellow as they ripen and afterwards 
a beautiful rose red or pink. There is so much of this pigment in the 
matured nauphus that the entire eg@ strings assume a deep rose 
color. 

Male—A pigmy attached to the abdomen of the female; the first 
thorax segment united with the head to form a cephalothorax much 
larger than the rest of the body, and covered with a three-lobed 
‘arapace whose lateral margins are broadly rounded and_ project 
some distance back of the central portion, Free thorax not dis- 
tinctly segmented; no abdomen; anal lamine in the form of long 
conical processes, divided at the ends for half their length. Second 
antenne and mouth parts similar to those of the female; maxillipeds 
relatively as large and opening similarly; rudimentary legs entirely 
lacking. 

Total length, 0.483 mm. Width of cephalothorax, 0.2 mm. 

Color.—A uniform light yellow. 

Nauplius——Body broadly elliptical, with an evenly curved out- 
line unbroken either at the anterior or posterior ends. The usual 
three pairs of appendages, all of which are relatively large for the 
size of the body. Eyes three in number and arranged in the form 
of a triangle close to the anterior margin, the apex of the triangle 
pointing forward. Balancers short, stout, and close together on 
either side of the mid-line; each is conical in form and curves out- 
ward and backward away from its fellow. 

Total length of body, 0.15 mm. Width of same, 0.12 mm. 

Color.—A deep rose red, filling the entire anterior four-fifths of 
the body. Not only the yolk, which is the portion usually taking the 
pigment, but the entire anterior half of the body, which in most 
nauplii is clear and transparent and without pigment, is here covered 
with a heavy rose wash, nearly concealing the muscles and eyes. 

(diceraus, Oés, double, and «épads, horned.) 

This new genus is sufficiently:distinguished from Chondracanthus 
by the fact that there is only one free thorax segment and a single 
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pair of rudimentary legs, and by the structure and attachment of the 
second maxillipeds. They do not have a very strong hold on the gill 
filaments, but are easily removed without taking any of the tissues 
with them. On being placed in an aquarium they lie helplessly upon 
their backs, writhing about violently, but unable to move from the 
place where they are put. The single thorax joint is very pliable and 
allows great freedom of motion in every direction. The head can be 
bent over forward, backward, or even sidewise until it touches the 
genital portion. The sidewise movement is practiced more frequently 
than the others, and specimens usually die and remain out of shape 
in this direction unless straightened just after death. The mouth 
parts, particularly the maxillze and maxillipeds, are also capable of 
considerable motion, and the horn on either side of the head can be 
moved within restricted limits. The lower lip is apparently rigid. 


family CALIGID. 
Subfamily CALIGIN 4%. 
CALIGUS GURNARDI Kroyer. 


Caligus gurnardi Kroyer, 1863, p. 76, pl. 11, figs. 3 a to g. 

Host and record of specimens.—One lot obtained by the steamer 
Albatross May 29, 1904, from a king salmon, Oncorhynchus tscha- 
wytscha, at Monterey, California; Cat. No. 38562, U.S.N.M. A sin- 
gle female was obtained by Doctor McClendon from the elephant fish 
Hydrolagus colliei at La Jolla, California; Cat. No. 88579, U.S.N.M. 


LEPEOPTHEIRUS NORDMANNII Milne Edwards. 
Lepeophtheirus nordmannii MitNe Epwarps, 1840, p. 455. 

Host and record of specimens.—< lot consisting of ten females and 
fifteen males was obtained by the steamer Albatross March 31, 1904, 
from a sunfish, J/o/a mola, off Santa Catalina Island; Cat. No. 38563, 
U.S.N.M. In this lot was found a chalimus of the species attached to 
one of the males; these two have been separated and are Cat. No. 
38564, U.S.N.M. 


LEPEOPHTHEIRUS PARVIVENTRIS Wilson. 
Lepeophtheirus parviventris WiLson, 1905, p. 635, pl. xxirr, figs. 275 to 284. 

Host and record of specimens.—F ive females were obtained by the 
steamer A/batross from the spanish flag, Sebastodes rubrivinctus, 64 
miles northwest of Santa Barbara Island, in 1904; Cat. No. 38566, 
U.S.N.M. 

Twenty females and one male were obtained by the same steamer 
from the atka fish, Plewrogrammus monopterygius, at Agattu, 
Alaska, June 7, 1906, and are Cat. No. 38582, U.S.N.M. 

Several lots had been previously obtained by the same steamer in 
1888 from the northern Pacific, and were recorded in the reference 
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given above. A part of them came from the American shore and the 
rest from the Asiatic coast. 

The hosts included the common cod of the region, Gadus macro- 
cephalus, the atka fish, Pleurogrammus monopterygius, and a species 
of Lepidopsetta. 

The new specimens are better preserved than the old ones and not 
as badly bleached, and from their examination the following notes on 
color may be added to those already given: 

Carapace and free segment a yellowish horn color, quite transpar- 
ent; genital segment a deep orange yellow; egg strings a hight straw 
yellow in early development, turning to a deep orange. Dorsal sur- 
face of the entire body often covered with small circular spots of 
a dark Venetian red. 


LEPEOPHTHEIRUS LONGIPES Wilson. 


Lepeophtheirus longipes W1ILSON, 1905, p. 618, pl. xvi, figs. 206 to 211, and 
999 


Host and record of specimens.—A lot containing twenty females, 
excellently preserved, were obtained from the jew fish, Stereolepis 
gigas, at La Jolla by Doctor McClendon, and are Cat. No. 38567, 
U.S.N.M. 

The record of these specimens renders it probable that the two 
females upon which the species was founded, and for which there 
were no data as to locality or host, were from the Pacific coast. 


LEPEOPHTHEIRUS BIFURCATUS Wilson. 


Lepeophtheirus bifurcatus WILson, 1905, p. 637, pl. xxii, figs. 285 to 295. 


Host and record of specimens.—A single lot, consisting of two fe- 
males, upon which the species was founded, was obtained from one of 
the common flounders of the Pacific coast, Psettichthys melanostictus, 
in San Francisco Bay. 


LEPEOPHTHEIRUS PACIFICUS Gissler. 


Lepeophtheirus pacificus GIssLER, 1883, p. 885, text figures.—WILSoN, 1905, 
p. 642, pl. xxv, figs. 304 to 310. 
Host and record of specimens.—Twenty-three females were ob- 
tained from the blueback salmon, Oncorhynchus nerka, on the Pacific 
coast, the exact locality not being given. 


LEPEOPHTHEIRUS SALMONIS Kroyer. 
Lepeophtheirus salmonis W1LSoNn, 1905, p. 640, pl. XxIv. 


Host and record of specimens.—Ten females obtained from a blue- 
back salmon, Oncorhynchus nerka, at Karla Bay in 1903, and sent 
with the other material by Doctor McClendon; Cat. No. 38568, 
U.S.N.M. 
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Six females from the king salmon, Oncorhynchus tschawytcha, at 
Monterey, California, May, 1904, taken by the steamer Albatross; 
Cat. No. 38569, U.S.N.M. 

Five females from the hump-backed salmon, Oncorhynchus gor- 
buscha, at Karluk, Alaska, by Dr. T. H. Bean; Cat. No. 38570, 
U.S.N.M. 

An excellent lot of one hundred females and twenty males, with 
many young females in different stages of development, taken from 
the Dolly Varden trout, Salvelinus malma, at Karluk, Alaska, in 
August, 1889, by Dr. T. H. Bean; Cat. No.-38571, U.S.N.M. 

Ten females from “salmon” at Karluk, Alaska; Cat. No. 38572, 
U.S.N.M. 

Fifteen males and females from “ red salmon ” and “ black batte,” 
at Karluk, Alaska, by Dr. T. H. Bean; Cat. No. 38573, U.S.N.M. 

Twenty-five females from Oncorhynchus gorbuscha, at St. Paul 
Kodiak, Karluk, Alaska, by Dr. T. H. Bean; Cat. No. 38574, U.S.N.M. 

The lot mentioned above as taken from the Dolly Varden trout is 
of especial value on account of the large number of males and 
development stages it contains. 

As is stated in the reference given under this species, the entire 
National Museum collection has hitherto yielded but a-single male 
of this species, and even that one proved to be new to science and 
was then described and figured for the first time. In the present 
lot there are more than twenty males, together with development 
stages of the female down to 2 mm. in length. 


LEPEOPHTHEIRUS BRACHYURUS Heller. 


Lepeophtheirus brachyurus HELLER, 1865, p. 185, pl. xvi, fig. 4. 


Host and record of specimens.—A single female was obtained from 
Scorpena guttata by Doctor McClendon, at La Jolla, California. It 
has been injured somewhat so that its identity is not perfectly cer- 
tain; it is Cat. No. 38575, U.S.N.M. 


LEPEOPHTHEIRUS THOMPSONI Baird. 
Lepeophtheirus thompsoni Barrp, 1850, p. 278, pl. xxx111, fig. 2. 


Host and record of specimens.—A single female was obtained from 
the mouth of the white sea bass, Cynoscion nobilis, at La Jolla, Cali- 
fornia, by Doctor McClendon, and is Cat. No. 38576, U.S.N.M. 


LEPEOPHTHEIRUS PARVUS, new species. 
Plate LXVIII. 


Host and record of specimens.—About a dozen females were ob- 
tained by Doctor McClendon from the California red fish, Pimmelomet- 
opon pulcher, at San Diego, California. Every specimen is fully 
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developed and nearly all carry complete egg strings. This lot is 
taken as the type of the species and is Cat. No. 32815, U.S.N.M. 

Female.—Carapace orbicular, shghtly wider than long, its lateral 
margins strongly convex, the posterior margin nearly straight. 
Frontal plates projecting strongly with a deep incision at the center. 
Grooving of the dorsal surface of the carapace peculiar in that the 
anterior ends of the lateral grooves are bent abruptly inward toward 
the midline and do not run forward toward the bases of the first 
antenne as in most species. A similar arrangement was found in 
Caligus aliuncus.*. But in the present instance there is an additional 
groove running outward from the anterior end of the lateral groove 
almost at right angles to the median axis. Where this groove strikes 
the lateral margin of the carapace it produces a well-defined incision. 

A similar incision was found on the carapace of Caligus schistonyx,! 
but in that species the arrangement of the grooves was radically dif- 
ferent. The median posterior lobe is considerably more than half 
the entire width, with a nearly straight posterior margin. The lateral 
lobes are broad and well rounded, but so short that they do not reach 
the posterior margin of the median lobe. The fourth segment is about 
half the width of the genital segment, and is abruptly narrowed just 
in front of the bases of the fourth legs. The genital segment is 
barrel-shaped, as long as wide, with nearly straight anterior and 
posterior margins and strongly convex lateral margins. The pos- 
terior corners project shghtly as blunt lobes, but there are no rudi- 
mentary legs visible on either dorsal or ventral surfaces. The 
abdomen has but a single segment, one-fourth the width and one- 
third the length of the genital segment. The anal lamine are small 
and each is armed with four very long sete. The egg cases are nearly 
twice the diameter of the abdomen and four times its length; the 
eggs are large and much flattened, about twenty-five in each string. 

The first antenne are slender, the terminal joint longer than the 
basal and both well armed with sete; the second antenne are small, 
with a slender terminal claw. The first maxille also are small, the 
basal portion enlarged and nearly circular, the terminal part short, 
narrow, and strongly curved. The second maxille are relatively 
large; they project well beyond the tip of the mouth tube, and are 
divided for more than half their length, the two branches being of 
the same size and length. 

The mouth tube is short and wide with a constriction near the 
center. The furca is long and slender, its base shghtly enlarged and 
circular in outline, its branches conical, much longer than the base 
and divergent. The second maxillipeds have a stout basal joint, 
carrying on its ventral surface near the center a larger flattened 


@Proc. U. S. Nat. Mus., XXVIII, pl. rx, fig. 103. 
’Tdem, pl. vi, figs. 65 and 66. 
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spine; the terminal claw is two-thirds the length of the basal joint, 
moderately curved, and armed with an accessory spine on its ventral 
surface near the base. The swimming legs are of the usual pattern; 
the terminal claws on the first pair are about as long as the terminal 
joint; the spines on the exopod of the second pair are exceptionally 
long and sharp; the rami of the third pair are close together and 
small, but are armed with very long sete. The fourth legs are four- 
jointed, the basal joint with a small spine at the outer distal corner, 
a minute spine on the second joint, and three spines in a row at the 
tip of the terminal joint, the two inner ones being twice the length 
of the outer. 

Total length, 4 mm. Length of carapace, 2.25 mm. Width of 
same, 2.37 mm. Length of free segment, 0.4 mm.; of genital segment, 
1 mm.; of abdomen, 0.4 mm.; of egg strings, 1.6 mm. 

Color (preserved material).—A hght straw yellow, deepening on 
the thicker portions of the body; genital segment and egg strings 
orange. 

(parvus, small.) 


LEPEOPHTHEIRUS CONSTRICTUS, new species. 


Plate LXIX. 


Host and record of specimens.—A single female specimen was 
obtained by Doctor McClendon from the outside surface of the 
spotted cabrilla, Paralabrax maculato-fasciatus, at La Jolla, Cali- 
fornia. Fortunately the specimen is excellently preserved and bears 
a pair of fully developed egg strings. It is made the type of the 
species and is Cat. No. 38559, U.S.N.M. 

Female.—Carapace orbicular, of nearly the same length and width, 
and narrowed a little anteriorly. Frontal plates less than half the 
entire width; lateral areas wide, pushing the lateral grooves far in- 
ward on either side. Median posterior lobe a little more than one- 
third the entire width, evenly rounded and projecting somewhat be- 
hind the broad and well rounded lateral lobes. Eyes large and 
placed well forward. Free segment three-fifths of the width of the 
genital segment, narrowed abruptly to half that diameter in front 
of the bases of the fourth legs. 

Genital segment barrel-shaped, narrowed anteriorly, with nearly 
straight anterior and posterior margins, and the lateral margins only 
slightly convex. Its posterior corners are bluntly squared with no 
lobes. Abdomen about one-fourth the width and three-fifths the 
jleneth of the genital segment, one-jointed, with its lateral margins 
concave. Anal lamine small, each bearing three long terminal sete 
and another of the same length on the outer margin at the center. 
Egg-tubes of the same width as the abdomen and two-thirds as long 
as the entire body; eggs smal] and numerous. 
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The two joints of the first antenne of the same length, but the 
terminal one much the narrower. Second antennz of good size, with 
a stout terminal claw. First maxille nearly as long as the terminal 
claw of the second antenne and consisting of a very short basal por- 
tion which is not enlarged, and a long terminal claw, of the same 
width throughout and bluntly rounded at the tip. Second maxille 
considerably enlarged at the base, the terminal half divided into two 
branches, of which the outer one is longer and wider than the inner. 
Second maxillipeds with a long and moderately swollen basal joint, 
without spines or projections, and a terminal claw half the length of 
the basal joint, stout at the base but tapering to a slender and sharp 
point. 

Furea short and very stout, the basal portion trapezoidal, the pos- 
terior corners of the trapezoid forming triangular projections on 
either side, the terminal portion elliptical, cut a little beyond the 
center, the branches nearly parallel, much flattened and bluntly 
rounded, the central sinus wide and squarely cut at its base. 

Swimming legs of the usual pattern; the three terminal claws on 
the tip of the first pair diminish regularly in size from in front back- 
wards; the rami of the third pair are close together and the basal 
joint of the exopod with its claw is exceptionally large. The fourth 
legs are four-jointed, the basal joint stout and two-thirds as long as 
the other three, the claw on the second joint minute and blunt, while 
the three. terminal claws are turned outward nearly at right angles 
to the joint itself, the two inner ones being more than three times as 
long as the outer one. The sixth legs appear as good sized papillee 
on the ventral surface of the genital segment close to the bases of the 
egg strings; each is armed with three setz on its outer margin. 

Total length, 6.6 mm. Length of carapace, 3.8 mm.; of genital 
segment, 1.7 mm.; of abdomen, 1 mm.; of egg strings, 4.4mm. Width 
of carapace, 3.8 mm.; of genital segment, 1.5 mm. 

Color (preserved material).—A pale yellowish white, without pig- 
ment of any sort; egg strings a deeper yellow. 

(constrictus, contracted, alluding to the narrowed fourth segment.) 


LEPEOPHTHEIRUS INSIGNIS, new species. 
Plates LXX, LXXI. 


Host and record of specimens.—A large number of both sexes of 
this species were obtained by Doctor McClendon from a sunfish, 
Mola mola, off the coast of Southern California. About a dozen of 
the best specimens have been selected and are Cat. No. 32814, 
U.S.N.M., types of the species. There are also cotypes in the Mu- 
seum of the University of California. 

Female.—Carapace orbicular, a trifle wider than long; lateral areas 
wide, each about one-third the entire width; posterior corners broadly 
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rounded and curved slightly i inward ; the two thoracic areas approxi- 
mately the same size. Frontal ae well fused with the carapace and 
less than half the width of the latter, with a shallow central incision. 
Eyes minute and situated one-third the distance from the anterior 
margin. The muscles which flex the margins of the carapace and 
which radiate outward from either side of the eyes are very promi- 
nent and show clearly, even in a surface view. The median posterior 
lobe is the same length as the lateral lobes and has rather squarish 
corners, making the posterior margin nearly straight. 

The fourth or free segment is half the length of the genital seg- 
ment and two-thirds its width, projecting prominently on either side 
at. the bases of the fourth legs. Genital segment ovate, with an 
evenly rounded outline and prominent posterior corners, showing 
on the ventral surface a pair of large triangular sixth legs, each 
armed with three spines. A sixth segment is also partially differ- 
entiated in front of the base of the abdomen in mature specimens. 
Abdomen one-jointed, oblong or trapezoidal in form, wider anteriorly 
than posteriorly and about one-half the length of the genital segment. 

Anal lamin of medium size and curved inward toward each other. 
Second antennx stout, with a long terminal claw bent at right 
angles near its tip and armed with a small accessory spine at the 
center of its anterior margin. } 

First maxille prominent, the circular basal portion three of four 
times the diameter of the straight terminal part. The second max- 
illee project far beyond the tip of the mouth tube; each is fully as 
long as the tube itself and strongly bifurcate, the branches being 
slender, bluntly pointed, divergent, and as ae as the rest of the 
maxilla. On the basal portion of each is a small papilla, the rudi- 
mentary exopod, bearing a pair of sete. Mouth tube rather slender 
and bluntly rounded. Second maxillipeds stout, the basal joint bear- 
ing a small protuberance on its anterior margin, the terminal claw 
about the same length as the basal joint and armed with an accessory 
spine on its ventral surface near the base. 

The basal joint of the first swimming legs is armed with two spines 
on its posterior margin, the outer of which is flattened and bluntly 
rounded, and a single spine on its inner margin. The spine on the 
basal joint of the exopods of the third legs is very large and is 
curved around inward into the form of a sickle. The three terminal 
joints of the fourth legs are about the same length; the last one bears 
two spines, nearly twice as long as the joint itself and toothed along 
their outer margins, and a third, much smaller spine. 

The coiling of the oviducts is different from that in most species 
belonging to the genus Lepeophtheirus. The oviducts open just in 
front of the sixth legs on either side; the external egg strings are 
slender and about the same length as the body. The cement glands 
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are very large and arranged in the form of parenthesis marks; the in- 
dividual cells are also large, and there are about twelve in each gland. 
The spermatophores are large, more or less spherical, and are fastened 
to the ventral surface of the genital segment; their ducts lie side by 
side in the space between the posterior lobes and apparently do not 
cross each other at the mid line. 

Total length, 11.75 mm. Length of carapace, 6.5 mm.; of the 
genital segment, 2.75-mm.; of the egg strings, 10.5 mm. Width of 
carapace, 7 mm.; of genital segment, 2.6 mm. 

Color.—A delicate yellowish pink, the chitin ribs and thickenings 
of the carapace a dark purple, the internal oviducts a light orange, 
the external egg cases a straw yellow. These colors are blended 
harmoniously and make the species at once the most highly colored 
and the most beautiful of its genus. 

Male.—Carapace similar to that of the female, but relatively much 
larger, three-fifths of the entire length and four times as wide as the 
genital segment. Eyes also relatively larger; posterior lobes of the 
carapace narrower and longer. 

Free segment three-quarters as wide as the genital segment, but 
shorter than in the female. Genital segment ovate, with the fifth 
and sixth segments distinctly differentiated on both dorsal and 
ventral surfaces, each of the two bearing a pair of large rudimentary 
legs armed with spines. 

The sixth legs are at the posterior corners and project backward as 
large lobes; the fifth pair are just in front of them and project as 
equally large lateral lobes from the sides of the segment. Abdomen 
two-jointed, the basal joint only one-fourth the length of the termi- 
nal; anal lamine larger than in the female and armed with longer 
sete. Appendages similar to those of the female, with the usual 
sexual differences in the second antenne, first maxille, and second 
maxillipeds. The latter are especially large and powerful, as can 
be seen in fig. 46. The second maxille are very unlike those of the 
female in that they show scarcely any bifurcation except at the very 
tip (fig. 45). 

The mouth tube is more slender and fully as long as the second 
maxille. The structure of the genital segment is well shown in the 
ventral view given in fig. 48. The coiling of the sperm duct just 
before entering the receptacle is especially noteworthy. 

Total length, 6.6 mm. Length of carapace, 4.1 mm.; of genital 
segment, 1.2 mm. Width of carapace, 4.2 mm.; of genital segment, 
1.1 mm: 

Color.—The same as in the female. 

Young female.—Carapace more elliptical than in the adult, longer 
than wide. Free segment as wide as the genital segment and more 


than half as long, its sides not protruding much at the bases of the 
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fourth legs. Genital ; segment rectangular, its : margins very straight, 
and bearing a pair of huge sixth legs at its posterior corners. These 
are larger than the anal lamine and much more prominent than in 
any other known species, and each is armed with three large spines. 
The second maxille are just showing bifurcate tips, similar to those 
in the adult male, while the furca has a fat globular base from which 
project a pair of tiny spines, which represent the prongs or rami. 

The mouth-tube is more triangular than in the adult and shows 
a distinct constriction near the center as in some other species. The 
other appendages are like those of the adult. 

(¢nsignés, noteworthy or remarkable, in the particulars just given.) 

This new species is of peculiar interest by reason of its striking 
coloration and also by the structure of the thorax in both sexes. It 
furnishes another link in the chain of evidence, and by far the most 
conclusive of any which has yet appeared, that the genital segment 
in the Caligine is really a fusion of two segments, the fifth and sixth 
of the thorax. Here we not only have the two pairs of legs in both 
sexes, but the boundaries of the segments are also clearly indicated 
by means of grooves. The size of the sixth legs, particularly in 
young females, is also much greater than that in any other known 
species or genus of the Caligine. 


Subfamily TRE BIN 2%. 
TREBIUS TENUIFURCATUS Rathbun. 
Plate LXCXII. 


WIL- 





Trebius tenuifurcatus RaATHBUN, 1SS7, p. 559, pl. xxxrx, figs. 1 to 3. 
SON, 1907, p. 679, pl. xv, figs. 8 to 10. 

Host and record of specimens.—Kight specimens, including both 
sexes, were obtained from the round sting ray, Urolophus halleri, by 
Doctor McClendon, at San Diego, California, and are Cat. No. 38600, 
U.S.N.M. 

Female.—Carapace horseshoe-shaped, one-third wider than long, 
and, including the third thorax segment, about two-fifths the entire 
length. Frontal plates less than half the width of the carapace, 
with a shallow central sinus; lateral lobes wide and bluntly rounded. 
Transverse grooves, separating the lateral areas situated far back, 
leaving the thoracic portion shorter than the cephalic as in caudatus. 
These grooves do not quite reach the lateral margins and there are 
no notches in the latter, as in other species. 

Eyes large and well fused on the mid-line about one-third the dis- 
tance from the anterior margin, dark reddish brown in color. See- 
ond and third thorax segments about the same length, but the third 
(the first free) segment is considerably the narrower. The sides of 
this third segment are strongly inclined toward the central axis, so 
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that the posterior margin is only half the width of the anterior. 
Fourth segment nearly as long as wide, and considerably swollen 
between the bases of the fourth legs. 

Genital segment flask-shaped, considerably narrowed anteriorly, 
with well-rounded posterior corners. The latter are each armed 
on the dorsal surface with four large triangular spines lke those in 
caudatus. On the ventral surface they show on either side two large 
spines similar to those on the dorsal surface, and a small but distinct 
rudimentary leg, tipped with three sete. The egg cases are very 
short in all the available specimens, not reaching the end of the 
abdomen, but are fully as wide as the latter and each contains from 
fifteen to twenty eggs. 

The abdomen is elongated, about one-third the width of the genital . 
segment, and five times as long as wide; it is two-jointed, the joints 
being of the same length; the anal lamine are long and narrow and 
each is tipped with three sete. 

Of the appendages the first antenne are long and slender, the two 
joints of the same length, but the terminal one much the narrower; 
both joints are well armed with sete. The second antenne are also 
long and slender, the basal joint armed with a stout spine on its 
posterior margin, the terminal claw bent at about its center, and car- 
rying a small accessory spine on its posterior side near the base. 

The first maxille have an enlarged and rounded base and a nar- 
row terminal claw, bent abruptly near the center and more than half 
the length of the second antenne. The second maxille are quite dif- 
ferent from those of exilis or caudatus; in the former the endopod is 
simple to the very tip, in the latter it is shghtly bifurcated, the in- 
ner branch being much smaller and shorter than the outer. Here in 
tenuifurcatus it is cut nearly to the center, the two branches being the 
the same length. As in the other two species, these maxille project 
far beyond the tip of the mouth tube; the basal joint is armed with a 
small papilla carrying two sete, which represents the exopod. 

The mouth tube is similar to that in caudatus and ewilis, but a little 
longer, the portion beyond the hinge being longer than the basal 
portion. The mandibles are stout, narrowed at the very tips, and 
curved in toward each other, with fine saw teeth along their inner 
margins. The furca is ovate, with the broad end outward, the sides 
being slightly reentrant between the base and the arms; the latter 
are of medium width, strongly flattened, and curve in toward each 
other at the tips which are bluntly rounded. 

First maxillipeds of the usual pattern, the outer terminal claw less 
than half the length of the inner one, Second maxillipeds very weak, 
the terminal claw about half the length of the basal joint, slender, 
and carrying an accessory spine on its inner margin near the tip. 
Swimming legs of the usual pattern in this genus; endopod of the 
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first pair fairly stout and tipped with three long and stout sete, the 
other legs of the same pattern seen in caudatus. 

Total length, 4.65 mm. Length of carapace, 1.5 mm.; of free seg- 
ments, 0.82 mm.; of genital segment, 1 mm.; of egg strings, 0.9 mm.; 
of abdomen, 1.45 mm. Width of carapace, 2 mm. 

Color—A dark yellowish or reddish white, thickly marked over 
the entire. dorsal surface with a network of fine lines of a bright red- 
brown color, The latter tint can be plainly seen with the naked eye. 

Male.—Carapace ovate, of about the same length and width, the 
grooves on the dorsal surface and the eyes being similar to those of 
the female. Third thorax segment considerably shorter than in the 
female; fourth segment wider than the genital segment, and two- 
thirds as long, its sides projecting in a sharp angle. Genital seg- 
ment obovate, its sides indented at a point one-third the distance 
from the posterior border. It carries two pairs of well defined legs 
on its ventral surface, one at the posterior corners and the other 
opposite the lateral indentations (fig. 68). 

Abdomen two-jointed, the terminal joint as long again as the basal; 
the latter is strongly constricted where it joins the genital segment. 
Appendages like those of the female except for the usual sexual dif- 
ferences and a change in the second maxille. These latter are con- 
tracted into narrow, bluntly pointed spines, with no trace of bifurca- 
tion at their tips. 

Total length, 2,175 mm. Length of carapace, 1 mm.; of genital 
seoment, 0.34 mm.; of abdomen, 0.9 mm. Width of carapace, 1 mm. 

Color.—The same as that of the female, but paler and with the 
pigmented lines very much reduced in number. 

This species has been twice described, first by Rathbun in 1887 and 
again by the present author in 1907. But both these descriptions 


were from the same single, poorly preserved female specimen 


taken from a sting ray in Vineyard Sound. Enough was visible in 
that specimen to establish its claim as a new species, but there were 


still many details which could not be made out definitely. These 


missing details have been supplied in the present description and the 
male is here portrayed for the first time. 

There are several differences between these specimens and the orig- 
inal type, but they are no more than would naturally be expected 
in material from such widely different sources. They are all of minor 
importance and are certainly not of enough value to establish even a 
variety, to say nothing of a new species. The length of the egg- 
strings in any of the females, taken singly, would suggest that the 
copepod bearing them was not fully grown. But they are the same 


in each of the females, and this fact, coupled with the evidence of 


What can be seen inside the genital segment, make it practically 
certain that they are all adults. 
Proc. N. M. vol. xxxv—08 20 
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Subfamily PANDARIN 2. 


Genus ACHTHEINUS, new. 


Diagnosis —Female. First thorax segment jomed with the head 
to form the carapace; second and third thorax segments fused and 
furnished with a single pair of large rounded dorsal plates. Fourth 
segment free and armed with a similar pair of plates. Genital seg- 
ment much smaller than the carapace, its fused dorsal plate with a 
large median posterior sinus, enlarged at its base similar to that in 
Perissopus. 

Abdomen small and wholly concealed beneath the genital segment, 
except what is visible through the posterior sinus of the latter. Anal 
lamin large, visible beyond the border of the genital segment. 
Frontal plates completely fused with the carapace; second antenne 
stout and armed with a powerful claw. Mouth-tube long and slen- 
der; first maxille lacking; second pair close to the base of the mouth- 
tube, short and tipped with a minute spine. Second maxillipeds 
with a swollen basal joint and a slender terminal claw. All the 
swimming legs biramose, rami of first three pairs two-jointed, of 
fourth pair one-jointed. All the rami rudimentary and armed with 
spines only; each exopod reinforced on the outside by a well-defined 
papilla, tipped with a stout spine. 

Ty pe-spectes.—A chtheinus oblongus. 

(Achtheinus, &yGeiv os, annoying or troublesome.) 

This new genus stands between Dana’s Pholidopus (Lepidopus) 
and Steenstrup and Liiken’s Perissopus and is closely related to both. 
It is like Pholidopus in possessing but two pairs of dorsal plates on 
the thoracic segments. It resembles the male of Perissopus in the 
structure of its swimming legs and some of the mouth parts, but it 
also differs materially from both these genera. 

Pholidopus has the terminal joint of the second maxillipeds flat- 
tened into a broad lamina covered with scales; the first swimming 
legs are uniramose and three-jointed; second, third, and fourth pairs 
biramose, rami of third and fourth pairs one-jointed and rudi- 
mentary. Perissopus has three pairs of dorsal plates on the thorax 
segments; terminal joint of second maxillipeds enlarged into a kid- 
ney-shaped adhesion pad, destitute of pinchers, knobs, or claws; legs 
all biramose, rami of third and fourth pairs one-jointed, minute, and 
rudimentary. These radical differences make it necessary to establish 
a new genus for the present species. 


ACHTHEINUS OBLONGUS, new species. 
Plate LX XIII. 


Two adults and one chalimus fe- — 
male were obtained from a leopard or cat shark, 7riakis semifascia- 





Host and record of specimens. 
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tum, by Doctor McClendon at La Jolla, California. These are the 
types of the new genus and species and are Cat. No. 38596, U.S.N.M. 

Female.—Carapace subquadrangular, slightly swollen at the center, 
with the corners nearly square. Frontal plates so thoroughly fused 
with the carapace as to be indistinguishable in the adult, their an- 
terior margin entire and only shghtly rounded, with no trace of a 
central sinus. 

Posterior margin of carapace evenly rounded with a slight incision 
at the center. Lateral areas narrow as in L’chthrogaleus, with a trans- 
verse groove back of the center; posterior lobes short, not reaching 
beyond the posterior margin and bluntly rounded. 

Second and third thorax segments fused and covered with a single 
pair of dorsal plates; these latter are fused at their base, but separated 
for the terminal three-fourths by a wide triangular sinus. Fourth 
segment free and furnished with a pair of dorsal plates very similar 
to the previous pair, but the central sinus separating them is con- 
siderably enlarged at the base. 

Genital segment the same width as the two pairs of dorsal plates, 





a little longer than wide, with nearly parallel sides. Its posterior 
margin is rather evenly rounded and is divided at the center by a 
wide and deep sinus, very similar to that in Perissopus. 

Abdomen one-jointed and triangular much wider than long, with 
a narrow slit-like posterior sinus. The wide and flattened anal lamine 
are attached to the inclined margins on either side of this sinus and 
some distance apart; each is armed with five short, nonplumose sete. 

The first antenne are slender, the two joints of about the same 
length and well armed with sete. The second pair are stout, with 
a swollen basal joint and a large terminal claw bent in the form of a 
half circle. 

Mouth tube long and narrow, lance-shaped as in Pandarus and 
alhed genera. No first maxille:; second pair close to the base of 
the mouth tube, two-jointed and both joints swollen, the terminal 
one ellipsoidal, considerably narrower than the basal, and tipped 
with a short curved spine. On either side of the mouth tube at 
its tip is a large boot-shaped spine, like those found in the same 
position on “L’chthrogaleus torpedinis. 

First maxillipeds of the usual pattern; second pair similar to 
those of Pandarus, with a swollen basal joint and a stout, curved 
terminal claw which shuts down against the squared end of the 
basal joint. 

All four pairs of legs are biramose; the basal joints of the first 
pair are small, of the other pairs much enlarged and laminate. 
Each is furnished at its outer posterior corner, just outside of the 
exopod, with a projecting papilla tipped with a long and stout spine. 
A corresponding but relatively smaller spine is found outside the 
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exopod of the last three pairs of legs in Perissopus. The rami of 
the first three pairs of legs are two-jointed, of the fourth pair one- 
jointed. All the rami are short and rudimentary, but are much more 
like those of Vesippus than of Perissopus. They are armed only with 
spines, however, and have no plumose sete. The fifth legs appear as 
large papille upon the ventral surface of the posterior lobes of the 
genital segment, each tipped with a single spine. 

The cement glands are similar to those of Perissopus, but are 
larger, curved like parentheses marks, and considerably enlarged 
at the base. The semen receptacles are in the shape of inverted com- 
mas, one on either side near the base of the abdomen and between the 
bases of the cement glands. 

Total length, 8.5 mm. Length of carapace, 4.25 mm.; of dorsal 
thorax plates, 2.25 mm.; of genital segment, 3 mm.; of abdomen, 
1mm. Width of carapace, 3.5 mm.; of genital segment, 2.6 mm. 

Color (preserved material).—A clear cream color without pig- 
ment of any sort. 

Chalimus.—Carapace acorn-shaped, a little longer than wide; 
frontal plates indistinctly separated from the carapace by grooves, 
their outer ends projecting considerably over the bases of the first 
antenne. Gland at the base of the attachment filaments rather small 
and pushed forward to the very margin of the carapace. Attach- 
ment filaments two in number, narrow and ribbon-like. Posterior 
margin of the carapace nearly straight; posterior lobes narrow and 
pointed, and projecting far behind the central margin. 

Second and third thorax segments not yet fused; the second seg-— 
ment much the shorter and sending out a lateral lobe on either side 
which is curved backward and downward closely over the anterior 
margin of the third segment. Third and fourth segments each with 
a pair of rudimentary dorsal plates; genital segment the same shape 
as in the adult, but relatively smaller. At the posterior corners it 1s 
prolonged into broad and rounded lobes which reach back nearly to 
the tip of the abdomen. The latter is entirely visible in dorsal view 
and is of the same shape as in the adult, but the anal lamine are fur- 
nished with much longer sete, which are also plumose.. Appendages 
the same as in the adult. 

Total length, 3.8 mm. Length of carapace, 2 mm.; of free seg- 
ments, 1 mm.; of genital segment, 1 mm.; of abdomen, 0.4 mm. 
Width of carapace, 1.75 mm.; of genital segment, 0.9 mm. 

(oblongus, oblong, referring to the general shape of the body.) 


ECHTHROGALEUS COLEOPTRATUS Guérin. 
Echthrogaleus coleoptratus WiLson, 1907, p. 367, pl. XIx. 
Host and record of specimens.—Both sexes were obtained from a 
shark captured near Unalaska, Alaska, and are Cat, No. 12056, 
U.S.N.M. 
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PANDARUS CRANCHII Leach. 
Pandarus cranchii WILson, 1907, p. 408, pl. xxvuit. 

Host and record of specimens.—A single young female was taken 
by Doctor McClendon from the fin of Galeorhinus zyopterus at La 
Jolla, California. Cat. No. 38602, U.S.N.M. 

NESIPPUS CURTICAUDIS Dana. 
Nesippus curticaudis WiLson, 1907, p. 484, pl. xxxvi. 

Host and record of specimens —Two males taken from a large 
shark off the coast of California, name of shark and locality not 
‘given. 

NESIPPUS BOREALIS Steenstrup and Lutken. 
Nesippus borealis Witson, 1907, p. 457, pl. Xxxvit. 

Host and record of specimens.—A single specimen collected by Dr. 
W. H. Dall from Alaska, the name of the host and locality not 
given. Cat. No. 32789, U.S.N.M. 


Subfamily CEHKCROPIN 4+. 
CECROPS LATREILLII Leach. 
Cecrops latreilli WILSON, 1907, p. 468, pls. XxXxvilt and XXXIX,. 

Host and record of specimens.—Both sexes taken from the gills of 
Mola mola by the steamer Albatross 12 miles northeast of Point Loma 
Light, on the coast of California; Cat No. 32797, U.S.N.M. 

Family DICHELESTIID2. 
EUDACTYLINA UNCINATA, new species. 


Plate LXXIV. 





Host and record of specimens.—Six females taken by Doctor Me- 
Clendon from the gills of the soup-fin shark, Galeorhinus zyopterus, 
at La Jolla, California; Cat. No. 38558, U.S.N. M. These are made 
the types of the new species. 

Female.—Body elongated, largest at the anterior end and taper- 
ing thence regularly to the bluntly rounded posterior end. 

Carapace subquadrangular, widest along the posterior margin, 
which is nearly straight; it does not reach the anterior margin, but 
leaves the broad bases of the first antenne free; its sides are some- 
what irregular and reentrant. 

First thorax segment entirely concealed beneath the posterior 
margin of the carapace. Second and third segments about the same 
size, as wide as the carapace and three-fifths as long; fourth segment 
narrower and longer; fifth segment as long as the carapace, but only 
half as wide; sixth, or genital, segment the same width as the fifth, 
but only half its length. 
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Abdomen short and tapering rapidly from the base to the tip; 
indistinetly jointed. Anal lamine small, well separated and diver- 
gent, each armed with two short spines. Egg cases each as wide as 
the genital segment and one-third of the entire length; eggs very 
large, only six or eight in each case. 

First antenne large and prominent, their bases meeting at the mid- 
line and forming a broad margin in front of the carapace. The 
jointing is indistinct and shows differently in different specimens. 
The basal portion consists of three joints—a rounded proximal joint 
nearly semicircular in outline and armed with a single stout spine 
on its anterior and posterior margins, a median joint much widened 
and armed with a tow of eight or ten stout spines along its anterior 
margin and two huge curved claws or talons at the posterior distal 
corner, while the rest of the posterior margin projects as a wide 
rounded lamina, and a distal joint much narrower and shorter than 
the other two and armed with a large spine on its anterior margin. 

The apical portion is cylindrical, about the same size throughout, 
and made up of four or five joints, sparsely sprinkled with sete, with 
a good-sized bunch of larger and longer ones at the tip of the last 
joint. 

The second antenne are stout.and three-jointed; basal and median 
joints about the same size, the latter carrying a large accessory spine 
on its inner margin near the base; terminal joint in the form of a 
stout claw, abruptly bent near its center. Mouth tube long and wide, 
with a bluntly rounded tip from which protrude the ends of the 
mandibles. 

The second maxille each consist of a large basal papilla tipped 
with two long plumose sete which reach beyond the end of the 
mouth tube. First maxillipeds three-jointed, the basal joint fairly 
stout, the median one a little shorter and much narrower and armed 
at its inner distal corner with a bunch of short and stout spines and a 
tuft of long, wavy hairs, the terminal joint in the form of a short 
conical claw. Second maxillipeds large and elliptical, set close to the 
lateral margin of the carapace and firmly anchored by a broad chitin 
band which extends across the mid-lne. The basal joint is stout and 
tapers gradually outward; at the very base on the anterior margin 
is a large laminate projection, two-thirds of the width and nearly 
one-half the length of the joint itself; its surface is corrugated with 
radiating ridges and short spines. The terminal joint is cylindrical, 
the same diameter as the distal end of the basal joint and bent in the 
form of a sickle. It is so much longer than the basal joint that, even 
though curved, its enlarged tip shuts down along the entire outer 
edge of the lamina just described and reaches a little beyond the base 
of the basal joint. 
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The first four pairs of legs are biramose, the endopods longer than 
the exopods ; the former are quite distinctly three-jointed, the basal 
joint carrying an immense sickle-shaped spine on its inner margin 
and another smaller one at the outer distal corner; the terminal joint 
ends in two or three long spines. The exopods carry a single long 
curved spine at their tip and a row of short and stout ones along their 
outer margin. From the arrangement of these spines we get the sug- 
gestion that the exopods are three-jointed as well as the endopods. 
but the joints themselves can not be distinguished. The fifth legs are 
rudimentary and consist of a mere stump, long and finger-like, and 
armed with a few short spines. 

Total length, 2.5 mm. Length of carapace, 0.5 mm.; width of 
same, 0.575 mm. Length of egg@ tubes, 1 mm. 

Color.—(preserved material) a uniform grayish white, without 
pigment markings of any sort; egg tubes yellowish or light orange. 

(uncinata, furnished with claws, in allusion to the large claws on 
the first antenne.) 

This species is sufficiently distinguished from the others of the 
genus by its slender and tapering body form, by the large claws on 
the first antennw, and by the immense size and the shape of the 
second maxillipeds. 


a 
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HATSCHEKIA PINGUIS, new species. 
Plate LXXV. 


Host and record of specimens.—Both sexes were obtained by Doctor 
McClendon from the gills of the California conger eel, Lycodontis 
mordax, at La Jolla, California. They are taken as the types of the 
new species and are Cat. No. 38560, U.S.N.M. 

Female.—Body short and stout, made up of three parts or regions, 
a head, a free thorax, and a rudimentary abdomen. Head covered 
with a carapace circular in outline with evenly rounded margins and 
dorsal grooves as shown in fig. 91. This carapace differs from that 





of recorded species in being wider anteriorly and somewhat narrowed 
posteriorly. 

The so-called genital segment is really in the present species a 
fusion of all the thorax segments, as can be plainly seen in the male. 
It is almost a regular ellipse in outline, only a trifle longer than wide, 
and gives the animal a very plump appearance, another respect in 
which it differs markedly from recorded species. This free thorax is 
twice the length of the carapace and once and three-fifths its width. 
At the anterior end the two segments which bear the swimming legs 
are indistinguishably fused, but are separated from the remainder 
of the segments by a fairly well defined groove, which shows as a 
shallow notch on each lateral margin. At the posterior end between 
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the egg strings is the tiny projection representing the abdomen, 
which bears two minute papille, the anal lamine, each armed with 
a small spine. The egg strings are large and straight, nearly one- 
fourth the diameter of the free thorax, and twice the length of the 
entire body; the eggs also are large and there are from 36 to 40 in 
each string. 

The first antenne are long and cylindrical, tapering but slightly. 
The jointing is indistinct, but there appear to be five joints, the basal 
one the longest and thence diminishing regularly in length outwards. 
The sete are all gathered in a bunch at the tip of the last joint. The 
second antenne are stout and two-jointed, the basal joint much 
swollen and considerably longer than the terminal one which is in 
the form of a stout curved claw. 

The mouth-tube is short, wide, and well rounded at the end; the 
maxille are in the form of minute papille, each bearing three small 
spines. The maxillipeds are large and project quite a little beyond 
the sides of the carapace; they are three-joimted, the basal joint long 
and stout, the median joint the same length but much narrower, the 
terminal joint in the form of a short and stout claw, usually much 
curved. 

There are two pairs of swimming legs close behind the maxillipeds 
and very similar in structure; each is biramose and the rami are two- 
jointed with the joints the same length. The basal joint is armed 
with a stout spine on its outer margin; in the exopod the proximal 
joint is cut off diagonally toward the outer corner, where it ends in a 
long curved claw or spine, which is fully as long as the terminal 
joint. In the first legs the distal joint ends in a bunch of four large 
spines; in the second legs there is but a single spine. 

The proximal joint of the endopod is unarmed, the distal joint ends 
in a single curved spine, nearly as long as the entire appendage. 
The ovaries occupy the entire lateral areas of the fused thorax joints; 
sach is club-shaped, the larger end being anterior and ending close 
to the head; the posterior end tapers gradually into the short oviduct 
that leads to the external egg-tubes. 

Total length, 1.88 mm. Length of carapace, 0.5 mm.; of fused 
thorax segments, 1.25 mm.; of egg strings, 3.35 mm. Width of 
‘arapace, 0.625 mm.; of fused thorax segments, 1 mm. 

Color.— (preserved material) a uniform opaque white, the ovaries 
a light gray. 

Male—Much smaller than the female, the body nearly as wide as 
long. Head transversely elliptical, one-fourth wider than long, the 
anterior margin projecting slightly at the center, the posterior ohe 
nearly straight. 

The grooving of the dorsal surface is similar to that in the female 
except for the slight projections at the center of the anterior margin. 
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Fused thorax segments also transversely elliptical, one-sixth wider 
than long. In the center over the digestive tube the jointing of this 
fused portion appears distinctly, and it can be seen that there are 
apparently five segments fused together, all of about the same length. 
The first of these, however, is itself really a fusion of the first and 
second segments and corresponds to the similarly fused section in 
the body of the female. This is attested by the fact that it bears 
on its ventral surface the two pairs of swimming legs. 

The lateral areas project backward in two large rounded knobs 
at the posterior corners, between which is a narrow and_ shallow 
sinus. On each side there is a small spine projecting backward 
from the margin opposite the base of the abdomen. This latter is 
small and one-jointed; it is attached to the ventral surface of the 
thorax and is partly concealed by the posterior lobes. The anal 
Jaminz are narrow, divergent, and considerably longer than the 
abdomen. Each is five times as long as wide and is armed with a 
stout seta on its outer margin near the base and two others at the 
tip, one of which is much longer than the other and curved upward. 
The appendages are similar to those of the female save an increase 
in size in the maxillipeds which project much farther beyond the 
lateral! margins of the carapace. 

The testes occupy positions corresponding to those of the ovaries in 
the female, except that they are inclined toward the central axis 
rather than parallel with it. Each is cylindrical with rounded ends 
and starts from a point opposite and close to the base of the posterior 
sinus and extends diagonally outward and forward to about the 
center of the second of the fused segments, not reaching the first one 
at all. 

Total length, 0.85 mm. Length of carapace, 0.33 mm.; of fused 
thorax segments, 0.45 mm. Width of carapace, 0.4 mm.; of fused 
thorax segments, 0.55 mm. 

Color.—More of a cream or pink than in the female, the testes a 
deep reddish orange; digestive tract sprinkled with red or orange, 
especially at the anterior end of the fused thorax. 

(pinguis, stout, corpulent, in allusion to the general body form.) 

The only other species for which a male has been described is 
H. hippoglossi Kroyer. T. Scott found a single male of this species 
upon a halibut in the fish market at Aberdeen and has described it in 
one of his excellent memoirs.*. It conforms in its structure to the 
female, as do the iwo sexes of the present species. It also shows 
many points of generic resemblance to the male of the present species, 
particularly in the enlarged second antenne, the more distinct seg- 
mentation of the thorax, the visibility of the abdomen, and the rela- 
tive size and elongation of the anal lamine. It may be said of these 


#1901, p. 126, pl. vu, fig. 11. 
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males also as Scott said of that one, that they are very small and 
easily overlooked. Their color also approaches more nearly to that 
of the gill filaments, and they have no egg strings to attract atten- 
tion. It is probable that a careful examination of California congers 
will show both sexes of this species to be fairly common. 


FAMILY LERN AIDA. 
HAMOBAPHES CYCLOPTERINA Miller. 
Hamobaphes cyclopterinad MULLER, 1776, p. 2745. 
Host and record of specimens——Two females taken in Alaska by 


Lieut. G. M. Stoney, Cat. No. 14323, U.S.N.M. The name of the 
host is not given, nor the exact locality. 


LERNAZENICUS MEDUSAZUS, new species. 
Plate LXXVI, figs. 99 and 100. 


Host and record of specimens.—A single female taken from the 
little Nannobrachium leucopsarum by the steamer Albatross i 1904 


at Monterey Bay, California; it is Cat. No. 38598, U.S.N.M., and is® 


made the type of the new species. 

Femate—General body form plump; head but little enlarged, 
neck short and stout; genital portion cylindrical without posterior 
processes; no abdomen. Head covered anteriorly with a spherical 
mass of irregularly branched processes, which arise from a small 
area on the front of the head and branch in every direction like a 
mass of coral. 

When buried in the tissues of the host this mass of processes forms 
a most effective attachment organ. In addition the head sends out 
a flat laminate process on either side, which is very short, curves for- 
ward, and ends in three or four knobs or laminate branches. These 
also aid in giving the head a firm hold upon the host. 

The neck is one-third the diameter of the genital portion and with 
the head forms an S curve. At the anterior end it passes insensibly 
into the head and at the posterior end into the genital portion. The 
latter is cylindrical the same diameter throughout, and terminates 
posteriorly in a very short and blunt knob which represents the 
abdomen. 

There are no processes or anal lamine. The egg strings are the 
same diameter as the neck, straight, and one-fourth longer than the 
body. The mouth opening is at the base of the coralline mass of 
processes and there is no visible mouth tube. There are two pairs of 
rudimentary legs on the anterior portion of the thorax, which consist 
of a basal joint and a single terminal ramus for each leg. No other 
appendages are visible. 


« 


5 





No. 16538. PACIFIC COAST COPEPODS—WILSON. 459 


Total length, 10 mm. Length of head, including the anterior 
processes, 2.35 mm.; of genital portion, 4 mm.; of egg strings, 13 mm. 
Width of head, 1.35 mm.; of genital portion, 1.45 mm. 

Color.—(preserved material) a uniform light chocolate brown, the 
processes on the head yellowish white, the egg strings a light tan color. 

(meduswus, medusa-like, alluding to the mass of anterior proc- 
esses on the head.) 


Genus OPIMIA, new. 


Diagnosis.—General form elongate and slender; head swollen into 
a globe or sphere, smooth and without processes; neck cylindrical and 
two-thirds of the entire length; genital segment narrow, three times 
as long as wide, and carrying posterior processes; abdomen very 
short and rudimentary. 

Mouth terminal, upper and under lips protruding; mouth parts 
reduced to finger-like projections; second maxillipeds well developed 
and evidently used for prehension. Only one pair of swimming legs 
close behind the maxillipeds. Male unknown. 

Ty pe-species.—O pimia ewilis. 

(Opimia, a vestal virgin who proved unfaithful to her vow and in 
consequence was buried alive.) 





OPIMIA EXILIS, new species. 
Plate LX XVI, figs. 102 to 104. 

Host and record of specimens—Two females were obtained by 
Doctor McClendon from the common soup-fin shark, Galeorhinus 
zyopterus, at La Jolla, California. They are made types of the 
genus and species and are Cat. No. 38601, U.S.N.M. 

Female—Cephalothorax orbicular, considerably swollen, with the 
mouth tube and mouth parts projecting from its anterior margin; 
its surface smooth and uniformly rounded, without any trace of lobes 
or processes. Free segments developed into a neck two-thirds of 
the entire length and about two-fifths of the diameter of the cephalo- 
thorax. This neck is straight, smooth, and free from wrinkles 
except at the very base where it joins the genital segment. The 
latter widens gradually to the same diameter as the cephalothorax. 
At its anterior end it is wrinkled similar to the adjacent portion of 
the neck; at its posterior end it is thrown into two or three much 
larger folds, but is smooth through the center. Attached to its pos- 
terior margin, a little nearer the dorsal than the ventral surface, are 
two slender cylindrical processes. Each is one-third the diameter 
of the genital segment and nearly straight, so that the two extend 
back side by side and look like short egg strings. Between them 
and on the extreme dorsal margin is the rudimentary abdomen, which 
consists of little more than a pair of tiny papille or knobs, represent- 
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ing the anal lamine. They scarcely project from the surface and 
can be easily overlooked. Neither of the females obtained carried 
egg strings, and so nothing is known of them. 

The first antenne consist of a one-jointed papilla on either side of 
the mouth tube, a mere stump, apparently immovable. The second 
pair are three-jointed, stout, and terminate in a small curved claw; 
they are movable and evidently assist in prehension, particularly that 
part which is concerned with the burying of the head when the para- 
site first becomes fixed. The mouth tube is made up of the project- 
ing upper and under lips; these are united at the base, but are sepa- 
‘ate for their terminal halves. The upper lip is semicylindrical and 
somewhat like a proboscis, while the under one is tongue-shaped and 
just covers the semicylinder, making thus when closed a tube through 
which nourishment can be conveyed. The mandibles and maxille 
are reduced to mere finger-like processes, the former in the space be- 
tween the two lips, the latter on either side of the lower lip. 

There are no first maxillipeds; the second pair are two-jointed and 
well developed. They consist of a large swollen basal jomt and a 
small terminal claw which closes down firmly against it. They are 
thus much better developed and more formidable organs of prehen- 
sion than are common in this family of parasites. In most of the 
genera possessing a swollen cephalothorax and a long buried neck, 
these alone seem to attach the parasite securely to its host, and all’ 
the organs that serve for prehension in other forms are rudimentary 
or usually lacking. Here for some reason the second maxillipeds 
have retained fully their normal size. 

There is but a single pair of swimming legs, one-joimted and very 
rudimentary, attached to the cephalothorax close behind the maxil- 
lipeds. The ovaries are in the form of oblong masses, one on either 
side of the digestive canal in the genital segment. 

Total length, 38 mm. Length of head, 2.8 mm.; of neck, 22 mm.; 
of genital segment, 7 mm.; of posterior processes, 7 mm. Width of 
head, 2.2 mm.; of genital segment, 2.5 mm.; of neck, 0.7 mm. 

Color.—Of preserved specimens snow white throughout except the 
mouth tube, mouth parts, and second antenne, which are tinged 
with red. 

(ewilis, slender.) 

The presence of a mouth tube, however imperfectly formed, places 
this genus in the family Lernaeide, but the male must be obtained 
and examined before this point can be finally settled. The author 
has taken a similar genus (as yet undescribed) from sharks along the 
Atlantic coast. While in the female there was little evidence of a 
mouth tube, in the male it was well developed and leaves no doubt as 
to the location of the genus. The same will probably be found to be 
true when the male of the present genus is obtained. 


NO. 1653. PACIFIC COAST COPEPODS—WILSON. 


461 


Genus PHRIXOCEPHALUS, new. 


Diagnosis—Female entirely destitute of segmentation, but with 
the different body regions fairly distinct. Head enlarged and elub- 
shaped, with three pairs of horns, two pairs lateral, branched, and 
chitinous, one pair ventral, softer and nearly simple. Head passing 
insensibly into an elongate neck furnished with two pairs of lateral 
horns and one pair of ventral ones, the latter opposite the posterior 
pair of lateral ones. Neck bent at a right angle where it joins the 
genital segment; the latter straight, cylindrical, and enlarged to sey- 
eral times the diameter of the neck. No posterior lobes or processes. 
Abdomen very small and rudimentary, without anal lamin or sete. 
Egg tubes long, each coiled into a tight spiral nearly as long as the 
entire body; eggs uniseriate. Mouth terminal, with three pairs of 
rudimentary mouth parts. Two pairs of uniramose, three-jointed 
legs attached close to the mouth. 

Ty pe-species—Phrixocephalus cincinnatus. 

(phrivocephalus, bpw& os, bristling and Kedaln, head. ) 


PHRIXOCEPHALUS CINCINNATUS, new species. 
Plate LXXVI, fig. 101. 


Host and record of specimens.—Two females found attached to the 
eyes of a species of Citharichthys, one of the soft flounders, at Mon- 
terey Bay, California, by the steamer Albatross in 1904. These are 
made the types of the new genus and species and are Cat. No. 38599, 
U.S.N.M. Both specimens carry egg strings. 

Female.—Head enlarged and club-shaped, with a pair of short 
branched horns on either side and a pair of softer and stouter ones, 
nearly simple, on the ventral surface at the frontal margin. The 
anterior pair of lateral horns is branched from the very base, the two 
branches forming an obtuse angle with each other, the inner one ex- 
tending forward and inward parallel with the anterior margin of 
the head, while the outer one extends at right angles to the central 
axis of the body and parallel to the posterior horn. These latter are 
branched only at their tips and the rami are short and knob-like. 
The head passes insensibly into a narrow neck which tapers back- 
ward, its narrowest portion being just at its junction with the genital 
segment, where it is bent at right angles to the latter. It is also 
twisted a quarter of the way around, so that when the creature is 
lying on the side of its genital segment the head and neck present 
either their dorsal or ventral surfaces. In both of the females studied 
the twisting was sinistral, so that the left side of the genital segment 
appeared in connection with the ventral surface of the neck and head. 
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This neck carries on either side close to the head a stout horn some- 
what longer than those on the side of the head and not quite as stiff 
and hard. Each of these horns is shehtly enlarged at its tip, where 
it gives off three or four small knobs or branches. About halfway 
between these second horns and the genital segment is a third set, 
four in number, one on either side and a pair close together on the 
ventral surface. These are all very hard and chitinous, the two 
lateral ones a little longer than the.second pair, the ventral ones con- 
siderably shorter, and all four profusely branched. The ventral pair 
are so close together that their bases are partly fused and at first 
glance they might easily be mistaken for a single horn; but a little 
examination shows them to be unmistakably a pair placed close 
together. 

The genital segment enlarges abruptly from the base of the neck 
to fully five times the diameter of the latter. It 1s cylindrical, 
slightly enlarged posteriorly, a little curved, and smoothly rounded, 
without appendages of any sort, but with a small rudimentary lobe 
over the base of each egg string. The abdomen is also small and 
rudimentary, little more than a knob or lobe projecting shghtly 
from the dorsal surface of the posterior margin between the egg 
strings. It is notched at the center, indicating the position of the 
anus, but carries no anal lamine or sete. The egg strings are about 
the same diameter as the narrowest part of the neck, and very long, 
but they are coiled in a tight spiral of about three times their own 
diameter, and thus actually project behind the genital segment a 
distance less than the length of the body. If straightened out, how- 
ever, they would prove to be more than twice that length. The 
eggs are small and uniseriate, and each string contains between 1,200 
and 1,500. 

The mouth is terminal and is surrounded by mouth parts so degen- 
erate that they have become mere spherical knobs. There are two 
pairs of these close together and close to the mouth and another 
pair at a little distance from them on the ventral surface. This 
last pair is somewhat asymmetrical in their position, being twisted 
around to the left side, but otherwise are exactly like the first two 
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pairs. 

The only other appendages visible are two pairs of rudimentary 
legs close together on the ventral surface about halfway between the 
lateral horns on the head and the first pair on the side of the neck. 
These legs are very short and slender, uniramose, three-jointed, and 
destitute of spines or sete. 

Total length, including egg strings, 30 mm. Length of head and 
neck, 9 mm.; of genital seoment, 8 mm.; of egg strings, 14 mm. 


Width of genital segment, 3 mm.; of the egg-tube coils, 1.12 mm. 
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('olov.—Body and chitinous horns a rich cinnamon brown tinged 
with yellow: egg strings and soft horns a cream yellow. 

(cincinnatus, having or wearing curls, in allusion to the coiled egg 
strings. ) 

The head and neck with all the anchor horns are buried in the 
tissues of the eye of the host, leaving simply the genital segment 
and ege coils visible on the exterior. The bend in the neck comes 
just at the outer surface of the eye and is no doubt caused by the 
friction of the water against the genital segment of the parasite 
as the flounder moves forward through the water and mud. The 
tissues of the eye in immediate contact with the head and neck of 
the parasite are hardened into a sort of cyst which increases the 
firmness of the parasite’s hold, but of course renders the eye wholly 
blind. Whether the parasite ever infests both eyes of the same fish 
so as to render it totally blind is an interesting economic question 
which must be left to future observation to answer. 

This new genus bears most resemblance to /7wmobaphes, but differs 
from it in many important particulars. The head in Z@mobaphes is 
without horns, while here it is supplied with six comparatively large 
ones, two pairs of which are chitinous like those on Lernwa. Again, 
the neck in /Z@mobaphes is bent abruptly at an acute angle a little 
distance in front of its center, so that the head is brought back against 
the base of the neck; here the bending is simply at a right angle and 
at the very base of the neck, so that the head and neck stand out from 
the anterior end of the genital segment at right angles to the long 
axis of the latter. 

Furthermore, while //wmobaphes carries a pair of soft projections 
on the sides of the neck near the flexure, the present genus carries 
six branched horns upon the neck, the posterior four of which are 
hard, chitinous, and profusely multiramose. In: /7@mobaphes the 
genital segment has a well-defined sigmoid flexure, while here it is 
practically straight; at least there are no traces of a double curve. 

Hamobaphes also has a large and well defined abdomen, in one 
species (ambiguus T. Scott) as long as the egg strings. Here the 
abdomen is so rudimentary as easily to escape notice. Finally in 
Hamobaphes the mouth is ventral and there are two pairs of mouth 
parts at some distance behind it. Here the mouth is terminal, with 
three pairs of knob-like mouth parts close to it. In Ta@mobaphes the 
rudimentary thorax legs are biramose and without joints: here they 
‘are uniramose and three-jointed. 

In view of these: essential differences the present specimens must 
constitute a genus by themselves. 
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Family LERNHOPODID 4. 
- BRACHIELLA MALLEUS Rudolphi. 


Brachiella malleus Voer, 1877, p. 46, pl. m1, figs. 1 to 8; pl. rv, fig. 1. 


Host and record of specimens.—A single lot taken at Port Arthur 
by J. F. Abbott and sent to the author from Stanford University by 
Dr. C. H. Gilbert. There are no data as to the host. The lot is Cat. 
No. 38578, U.S.N.M. 


BRACHIELLA GRACILIS, new species. 


Plate LXXVII. 


[ost and record of specimens.—A. lot containing both sexes and — 


several development stages was taken by Doctor McClendon from the 


mouth of the white sea bass, Cynoscion nobilis, at La Jolla, Califor-— 


nia. These are made the types of the new species and are Cat. No. 
38577, U.S.N.M. 


Female.—General body form elongate and slender; head, includ-_ 
ing the first maxillipeds, considerably enlarged and club-shaped. 


Space between the first and second maxillipeds occupied by a narrow 
cylindrical neck, two-thirds as long as the rest of the body. Second 
maxillipeds slender and longer than the head and neck, placed closely 
side by side and held together by the outer skin but not fused; this 


outer skin is wrinkled into transverse folds. The base of each maxilli- 


ped where it joins the body is enlarged to form a prominent knob, 


which projects considerably from the surface. From these knobs the— 
maxilhpeds taper gradually toward their tips,-where they are thor-— 


oughly fused and furnished with an attachment disk in the shape of 


amushroom. The head and neck are bent backward at the base of the - 


second maxillipeds so as to form an acute angle with the rest of the 


body. Both are curved so that the two together form a smoothly 


arched half-moon or semioval. 


The body below the base of the second maxillipeds is again con- 


stricted for a short distance to about the diameter of the neck. It 
then broadens abruptly into the genital portion, which has the shape 
of a tall bottle or elongated flask, the sides nearly parallel and the 
posterior margin squarely truncated. From this posterior margin 


project four slender, finger-like processes in two pairs, one ventral 
and one dorsal. The ventral and dorsal process on either side curve 


in toward each other like unequal parentheses marks, the dorsal 
process being only three-fifths as long as the ventral. The latter 
pair are as long as the entire body posterior to the base of the second 
maxillipeds. All four processes are slightly enlarged at their bases 
and taper gradually toward their tips which are bluntly rounded. 
Between the ventral processes lies the abdomen, which is cylindrical, 
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of smaller diameter than the processes, and about half their length. 
There are no traces of anal lamine., 

The first antenne are short and indistinctly jointed; they curve in 
toward each other and are devoid of setw except at their very tips. 
The second pair are large and stout with broad and bluntly rounded 
tips. They curve in toward each other much more than the first 
pair, being so closely approximated to the anterior margin of the 
carapace as to form a half circle with their tips in actual contact. 
Each bears on its ventral surface near the end a short accessory 
branch much narrower than the main antenna and terminating in 
two small spines. 

The mouth tube is broadly ovate, its narrowed tip projecting 
shghtly beyond the anterior margin of the carapace, its base well 
rounded and constricted into a short neck where it joins the carapace. 
The mouth opening is at the very tip, but ventral rather than ter- 
minal; the lips flare out into a short funnel surrounded by a fringe 
of hairs. The mandibles are short and stout and furnished with 
powerful muscles; they are toothed only on the inner margin, but 
the teeth are large and curved at their tips like talons. 

The maxille are two-thirds as long as the mouth tube; each is 
biramose, the endopod much shorter than the exopod and curved 
over inward. Both rami are again bipartite, the two branches of 
the same length and ending in short and straight spines. The first 
maxillipeds are large and powerful; they are so large and stand in 
such a relation to the head as to appear lke the lower jaw of a 
vertebrate in side view. Each consists of a swollen basal joint 
armed on its inner margin with two roughened areas, a small one at 
the extreme base and a much larger one toward the distal end; be- 
tween these is a short spine. The terminal joint is slender and 
tipped with two claws, the inner one much smaller than the outer. 

_The ovaries are paired and occupy nearly the whole of the fused 
genital portion of the body; the external ovisacs are cylindrical, one- 
third the diameter of the genital portion and one-fourth longer than 


the longest posterior processes. The eggs are small and arranged in 


ten or twelve rows. 

Total length, including the posterior processes, 12 to 15 mm. Length 
of second maxillipeds, 4.8 mm.; of head and neck, 3.6 mm.; of genital 
portion, 3.7 mm.; of egg cases, 4.25 mm. Width of genital portion, 
2.6 mm. 

Color.—(preserved material) a uniform yellowish white, lighter 
and more transparent in the second maxillipeds, deepening into dark 
yellow in the genital portion; egg strings orange. 


Proc. N. M. vol. xxxv—08S——30 
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Young female.—Two stages of development were obtained with the 
adults. The youngest of these was only 3 mm. in length, and is 
shown in fig. 111. The general structure is the same as that of the 
adult, but the second maxillipeds here are twice the length of the 
head and neck, and are entirely separate from each other for their 
full length. Then they are attached close behind the first pair and 
there is almost no interval between the two. The body posterior to 
the base of the second maxillipeds is indistinctly segmented; there 
are no posterior processes as yet, and the abdomen is very short and 
rudimentary, ending in two conical anal laminz, each of which is 
tipped with two short sete. 

In the second stage, 4.5 mm. song, the second maxillipeds have 
diminished in relative length and thickened considerably. There is 
a greater space between the first and second maxillipeds, and the pos- 
terior processes appear as short knobs on either side of the abdomen. 

Total length, 3 mm. Length of second maxillipeds, 1.85 mm.; of 
head, 0.8 mm.; of genital portion, 1.25 mm. Width of genital por- 
tion 0.3 mm. 

Male——Body of the usual form found in this genus, with a hump 
on the back opposite the maxillipeds and .a constriction a little pos- 
terior to the hump. The first antenne are relatively longer and 
more distinctly segmented than in the female. The second antenni 
are much narrower, but otherwise similarly formed; they do not, 
however, bend around the anterior margin of the carapace, but stand 
out from the side of the mouth tube parallel with the first pair. The 
mouth tube is relatively much larger and embraces the whole anterior 
portion of the cephalon, dorsal as well as ventral. The mouth open- 
ing is terminal and surrounded by a fringe of hairs similar to that in 
the female. Second maxillipeds adapted for prehension and, like 
the first pair, armed with powerful claws. They are placed well back 
from the mouth tube, and in side view appear near the center of the 
body. Abdomen and anal lamine similar to those on the youngest 
female. 

Total length, 1.6 mm. Length of head, 0.8 mm.; of genital portion 
behind the constriction, 0.7 mm. Width of body through the bases of 
the second maxillipeds, 0.65 mm. 

Color—Of preserved specimens a uniform snow white. 

(gracilis, slender.) 

This species may be distinguished from others of the genus by the 
length and slenderness of the second maxillipeds, by the fact that in 
the adult they are held together for their entire length, though not 
fused, and by the long abdomen, which resembles a fifth or odd 
anterior process. 
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BRACHIELLA ANSERINA, new species. 
Plates LXXVIII, LXXIX. 


Host and record of spectmens.—About a dozen specimens, includ- 
ing both sexes, were taken from the gills of the rockfish, Sebastodes 
glaucus, at Bering Island, Siberia, by Governor N. Grebnitzky. They 
are made the types of the new species and are Cat. No. 13685, 
U.S.N.M. 

Female.—Body elongate, the long and stout neck passing insen- 
sibly into the genital portion. Head not much enlarged, the anterior 
margin almost squarely truncated, the posterior margin well rounded. 
Neck thick and muscular, considerably longer than the body, gradu- 
ally increasing in size as it passes toward the body, until at the base 
of the second maxillipeds the two join almost insensibly. 

Second maxillipeds very short and flattened on the inner sides 
where they come together, giving each the shape of quarter of a 
sphere, one of the flat sides being attached to the body and the other 
facing its fellow on the other maxilliped. Between them and almost 
in contact with the ventral surface of the body is the small attach- 
ment bulla. This has a very short petiole and a nearly spherical 
umbrella. 

Genital portion or body proper nearly quadrilateral in dorsal out- 
line, slightly widened posteriorly, and flattened dorso-ventrally, so 
that its thickness is three-fifths of its width. This genital portion 
terminates posteriorly in eight processes arranged in four pairs; one 
pair at the ventral corners, which are mere knobs and project but 
little, a second pair at the dorsal corners, considerably larger and in 
the form of conical processes bluntly rounded at their tips. 

The third and fourth pairs are on the dorsal posterior margin at 
the center, and are fused at their bases; the fourth pair is on the 
median line and the two processes are completely fused except at 
their very tips, which are enlarged into circular lamine, flattened 
dorso-ventrally and somewhat irregular around their margin. The 
third pair stand one on either side of the fourth, and are fused with 
the latter for their basal half. But their terminal halves are free 
and extend beyond the tips of the fourth pair as conical processes, 
which are curved slightly away from the mid-line. 

The four processes thus arranged in a row are naturally much 
wider than thick, and they curve over ventrally between the egg 
strings, very similar to the feathers of the tail of a duck or goose. 
The egg cases are attached to the posterior margin of the genital 
‘segment between the second and third processes on either side. ‘They 
are widely separated and ellipsoidal or often spherical in form: the 
eggs are large and there are 50 or 60 in each case. There is no 
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abdomen, the anus opening on the ventral surface of the genital 
segment near the bases of the fourth processes. 

First antenne short and indistinctly jomted; basal portion en- 
larged and flattened into a wide lamina from whose inner corner 
projects a distal portion which is cylindrical and of about the same 
length as the basal portion. There is one long seta outside the 
base of the distal portion and three at the tip, one of which is much 
shorter than the other two. Second antenne in the form of flat- 
tened lamin, elliptical in outline and divided at the end into two 
short rami. The dorsal ramus is pointed and armed with a short 
spine; the ventral one is rounded and covered with corrugations. 

The mouth tube is large and subterminal; the mouth opening is 
surrounded by a fringe of long hairs. The mandibles are long and 
narrow, enlarged at the base but of about the same width through- 
out the distal portion, and armed with eight or ten irregular teeth 
on the inner margin at the tip. The maxille are half the length 
of the mouth tube and fairly stout; they are divided into three rami, 
two at the tip, slender and of the same length, each ending in a long 
spine, and one much shorter and stouter on the ventral margin, end- 
ing in a short spine. 

First maxillipeds with stoutly swollen basal joints and compara- 
tively slender and weak terminal joints; the latter are less than half 
the length of the former and end in a tiny claw, evidently of no use 
for prehension. 

Total length, 5.5 mm. Length of neck and head, 3.1 mm.; of gen- 
ital portion, 2.4 mm.; of egg cases, 1.2 mm. Width of neck at its 
base, 1 mm.; of genital portion at its posterior end, 2 mm.; of egg 
cases, 1 mm. 

Color.—(preserved material) a uniform dark orange, the egg 
strings inclining toward pink. Bulla and its pedicel very dark 
brown, almost black. 

Male.—Body stout and strongly arched dorsally, with a slight 
constriction between the head and genital portion and almost no 
traces of segmentation. Mouth parts clustered at the anterior end 
close to the mouth tube. 

First antenne distinctly three jointed, basal joint considerably 
longer than the others and carrying on its outer distal corner a long 
spine; the two terminal joints about the same length, the last one 
ending in a bunch of sete. Second antenne cylindrical like the 
first pair instead of being flattened into lamine, as in the female; 
armed at their tip with a dorsal curved claw and a ventral corru- 
gated knob. 

First maxillipeds similar to those of the female; second pair de- 
veloped into large, powerful prehensile organs, the basal joint swollen 
and projecting on the inner margin into a long and stout spine which 


* 
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curves outward to meet the strong terminal claw, thus forming a sort 
of chela. 

Total length, 1 mm. Width of cephalic portion, 0.5 mm. 

Color.—aA lighter orange than in the female, the yellow showing 
more plainly than the red. 

(anserina, anser, a goose, and the ending énuvs denoting likeness, 
alluding to the form of the adult female.) 

This species is readily distinguished from all others by the general 
shape of the body, which is that of a miniature goose or duck, by the 
fusion of the two median pairs of posterior processes and by the 
spherical egg cases. This first determination may then be confirmed 
by the relative size and shape of the various appendages. 


LERNZOPODA GIBBER, new species. 
Plate LXXX, 


Host and record of specimens.—A fine lot of specimens, including 
developmental stages, but no males, was obtained from the gill arches 
of the Dolly Varden trout, Salvelinus malma, at Attu, Alaska, June 
9, 1906, by the steamer Albatross. They are made the types of the 
new species and are Cat. No. 38583, U.S.N.M. 

Female—Body strongly flattened dorso-ventrally and much 
wrinkled; head inclined at an acute angle with the rest of the body, 
and the space between the second maxillipeds raised into a large 
hump, which gives the creature a peculiar hunchbacked appearance. 
Head, exclusive of the second maxillipeds, elongate triangular in 
dorsal outline, with none of the appendages visible. First maxillipeds 
hidden between the bases of the second pair; the latter cylindrical, 
very thick and stout, especially at their bases. They are about half 
the length of the rest of the body, are united at their very tips, and 
furnished with a large mushroom-shaped bulla. The stem of the 
bulla is one-third the diameter of the maxillipeds themselves and 
nearly one-half their length, while the umbrella part is five times the 
diameter of the stem. 

The genital portion of the body forms nearly a perfect circle in 
dorsal outline; it is indistinctly segmented, but the posterior margin 
is unbroken by any abdomen or anal laminee, or even by the attach- 
ment of the egg strings. The latter are one-fourth the diameter of 
the body and one and a half times its length, and are not much nar- 
rowed at the ends; the eggs are large and arranged in five or six 
longitudinal rows. 

The first antennee have the shape of blunt unsegmented papille 
tipped with three small processes arranged at the three corters of a 
triangle and inclined toward one another. Second antenne stout and 
flattened laterally into broad lamin; they are imperfectly segmented 
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and divided at the tip into three parts—a ventral, a dorsal, and a 
lateral, the latter on the inner side. The ventral part is in the form 
of a two-jointed cylindrical process, the terminal joint much smaller 
than the basal. The dorsal part is a large flattened claw, armed on 
its concave margin with two small spines. The lateral part is a 
rounded knob covered with short spines. The mandibles have five 
coarse teeth on the inner margin at the tip; ‘the maxille are narrow 
and unsegmented, with a protuberance on the inner margin at the 
center, and three small spines at the tip, the outer one much smaller 
than the other two. 

The first maxillipeds are attached close to the mouth tube, and con- 
sist of a swollen basal jot and a short but stout terminal claw. The 
latter is only one-third the length of the basa! joint and is straight 
except at the tip, where it curves slightly. 

Total length, 6.2 mm. Length of genital portion, 4 mm.; of egg 
strings, 8mm. Width of genital portion, 4 mm. 

Color.—Body a uniform yellow, deeper at the center of the genital 
segment over the ovaries. Attachment bulla a deep brownish black. 
Ege strings light yellow in early development, becoming later a dark 
orange. 

(gibber, hunchbacked. ) 

This species may be distinguished by the large hump on the back 
between the bases of the second maxillipeds, by the wide and strongly 
flattened genital portion, and the fact that the first maxillipeds are 
between the bases of the second pair and yet close behind the mouth 
tube. 

There is a second lot of five females, taken also from the gill arches 
of Salvelinus malma at Bering Island by Governor N. Grebnitzky, 
and are Cat. No. 38591, U.S.N.M. 

LERNZOPODA BEANI, new species. 
Plate LXXXI. 

Host and record of specimens.—A lot of twenty-five specimens, all 
females, were taken from the gill filaments of the Quinnat salmon, 
Oncorhynchus tschawytscha, captured in the McCloud River, Califor- 
nia, August 4, 1881. These are taken as the types of the new species 
and are ie No. 29086, U.S.N.M. 

There are also two other lots obtained by the U. S. Bureau of Fish- 
erles oe the same host, but in Battle Creek, Colorado. The first 
of these is Cat. No. 38584 and the other Cat. No. 38585, U.S.N.M. 

A fourth lot was obtained by Dr. C. H. Gilbert from the rainbow 
trout, Salmo iridens, at a fish hatchery located at Sisson, California: 
Cat. No. 38605, U.S.N.M. 

Female.—Body not much flattened; head often in line with the 
genital portion and never much inclined to it. Head, including the 
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bases of the second maxillipeds, triangular, one-eighth longer than 
wide, and rather pointed at the tip in dorsal view. Second maxilli- 
peds stout, cylindrical, and only half as long as the body; bulla mush- 
room-shaped and twice the diameter of the maxillipeds, with a long 
and slender petiole. Genital portion nearly circular in outline in 
dorsal view, but only one-half wider than the head, with no trace of 
seomentation. Ege strings one-fourth the diameter of the genital 
portion and one-third longer than the entire body. Eggs of medium 
size and arranged in five or six longitudinal rows. 

First antenne in the form of short unsegmented processes, nar- 
rowed at the tip and armed with a single small spine. Second pair 
flattened laterally, imperfectly segmented, and split at the tip into 
two rami; the dorsal ramus is the smaller and is tipped with a coni- 
‘al- process and a small spine. The ventral ramus is armed with a 
large spine, a small one close to it, and a rounded knob covered with 
small spines, The mandibles are longer and narrower than in gib- 
ber, they have the same number of teeth, but these are considerably 
different in pattern. 

The maxille are also longer and narrower than in the preceding 
species, and are armed at their tip with a short, stout spine on either 
side and a central conical process or palp, which carries. at its tip 
two short spines. 

The first maxillipeds are removed from the mouth tube a dis- 
tance nearly equal to their own length. Their basal joints are stout 
and swollen, but the terminal ones are slender and weak, the claw 
being abruptly narrowed near its base. 

Total length, 4.6 mm. Length of head, 2 mm.; of genital portion, 
2.6 mm.; of second maxillipeds, without the bulla, 2.4 mm.; of the 
egg strings, 6 mm. Width of head, 1.5 mm.; of genital portion, 
2.55 mm. 

Color.—(preserved material) a lght straw yellow deepening to 
orange over the ovaries in the genital portion; bulla and its stem 
yellowish brown. Eggs at first hght yellow, afterwards becoming 
orange. 

(beani, to Dr. Tarleton H. Bean, who has accomplished excellent 
results in the investigations of the salmon industries of the Pacific 
coast. ) 

The label accompanying the types of this new species states that 
they were taken from a female fish that died of the disease prevail- 
ing among the salmon in the McCloud River during the summer of 
1881. The species can be distinguished by the comparative length of 
the second maxillipeds, by the size and shape of the bulla, and the 
fact that it possesses a distinct stalk, and by the distance between the 
first maxillipeds and the other mouth parts. Without exception, 
also, these parasites were attached to the tips of the gill filaments, 
while Z. gibber attaches itself to the gill arches. 
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LERNZOPODA BICAULICULATA, new species. 


Plate LXXXII. 


Host and record of specimens.—Three females were taken from 
the tips of the gill filaments of the Dolly Varden trout, Sa/velinus 
malma, at Bering Island by Governor N. Grebnitzky. They are made 
the species types and are Cat. No. 38594, U.S.N.M. 

A second lot of two females was obtained by L. Stejneger in 
1882, also from Bering Island, but the host is not given. This lot 
is Cat. No. 8453, U.S.N.M. 

A single female was taken from a “ trout” at Mapleton, Oregon, 
by Dr. S. E. Meek in 1896, and is Cat. No. 38575, U.S.N.M. 

Female.—General body form short and stout, and but little flat- 
tened. Head long and narrow and as wide at the tip as at the base, 
where the second maxillipeds project on either side like a pair of 
veritable shoulders. This is markedly different from the other 
species examined and constitutes a good distinguishing character. 
In side view the bases of the first maxillipeds are seen to be placed 
well back, close to the second pair. The latter are nearly as long 
as the genital portion, of the same diameter throughout, and squarely 
truncated at their tips. They are not fused at the tips, but are 
entirely distinct, and each gives rise to a slender petiole. These 
two petioles then unite to form the common petiole of the bulla, 
which has the ordinary mushroom shape. 

The bases of these second maxillipeds are fused across the body 
and project strongly on either side, their combined diameter being 
nearly twice that of the head. Behind them the flask-shaped genital 
portion is narrowed into a neck of about the same diameter as the 
head, and thus increases the prominence of the projecting maxilli- 
peds. This genital portion is flattened on the ventral surface and 
strongly arched dorsally; it is one-half longer than wide and of 
about the same width and thickness, and is entirely without processes, 
abdomen, or anal laminee. 

The eg@ cases are attached at the extreme ventral corners, as 
widely separated as possible, constituting another specific character- 
istic. Furthermore, the tube or neck by which each is attached to 
the body runs some little distance along a groove in the ventral 
surface of the genital portion, diagonally forward and inward, to 
the openings of the oviducts. Ege cases four-fifths the entire 
length of the body and half the diameter of the genital portion. 
Egos large and arranged in eight to ten longitudinal rows. 

First antenne slender. and more distinctly jointed than in other 
species, but smooth and unarmed. Second pair flattened and lam- 
inate, divided at the tip into three parts, something like those of 
gibber. The two outside parts are rounded knobs covered with short 
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spines, the central part is a square projection having a short and 
stout spine at each of its distal corners. The mavxille are stout and 
compact, conical in shape, and each terminating in a stout spine; 
each carries a short ramus or palp on its ventral surface near the 
center, also tipped with a stout spine; there is a third spine on the 
outer margin near the base, but this comes directly from the maxilla 
without any ramus. 

The first maxillipeds have a stout basal joint which is armed with 
a large spine on its inner margin near the base of the terminal joint. 
The latter is slender and is terminated by a small curved claw and two 
minute spines. 

Total length, 4.7 mm. Length of head, 1.45 mm.; of genital por- 
tion, 3 mm.; of egg cases, 3.42 mm. Width of head, 0.75 mm.; of 
bases of second maxillipeds, 2 mm.; of genital portion, 1.9 mm.; of 
ege@ cases, | mm. 

Color.—Of preserved material a uniform light orange, darker over 
the ovaries in the genital portion. 

(bicauliculata, furnished with two stems or stalks, in allusion to 
the double stem of the attachment bulla.) 

This species may be recognized by these two stems of the attach- 
ment bulla, by the fact that the egg cases are attached at the extreme 
ventral corners in side view and as widely separated as possible in 
dorsal view, when really the openings of the oviduects are consider- 
ably farther forward and inward; by the narrowness of the base of 
the head and the anterior part of the genital portion and the contrast- 
ing width of the bases of the second maxillipeds, and by the fact that 
ihe parasites are found attached to the tips of the gill filaments and 
not to the arches or sides of the gill cavity. 


LERNZEOPODA FALCULATA, new species. 
Plate LXXXIII. 


Host and record of specimens.—A \ot of four females was obtained 
from the gills of the blue-back salmon, Oncorhynchus nerka, at Baker 
Lake, Washington, in 1902, by the U. S. Bureau of Fisheries. These 
are made the types of the new species and are Cat. No. 38586, 
De. Ne 

A single female was obtained at Bristol Bay, Alaska, for which no 
date or host was given; it is Cat. No. 8840, U.S.N.M. 

Three lots were obtained by the U. S. Bureau of Fisheries from 
trout, one containing two females taken from the inside of the oper- 
culum at Hot Creek, Cassel, California, Cat. No. 38589, U.S.N.M.; 
another containing two females taken from the gills, in the west fork 
of Feather River, California, Cat. No. 38588, U.S.N.M., and the 
third containing a single female taken from the ventral fin, in the 
north fork of Feather River, Cat. No. 38590, U.S.N.M. 
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Female.—Body plump and only slightly flattened dorso-ventrally ; 
head normally held at right angles to the body axis, as in the side 
view shown in fig. 150. Head elongate triangular, or pear-shaped in 
dorsal view, narrowed almost to a point anteriorly. 

The first maxillipeds are close to the mouth tube and have exactly 
the appearance of an under jaw in side view, as was noted in the case 
of Brachiella gracilis (p. 465). The second maxillipeds are stout, 
cylindrical, and three-quarters as long as the entire body; they are 
not tapered, but are narrowed abruptly at the ends into a short petiole 
which connects with the bulla. The diameter of the petiole is one- 
third that of the second maxillipeds; the umbrella portion is more 
than six times the width of the petiole. The genital portion is ellip- 
tical, only a little longer than wide, and without any traces of seg- 
mentation. It is considerably wider than the head, but not much 
longer, and in alcoholic material is usually furrowed longitudinally 
along the outside of each ovary. 

The egg strings are one-third the diameter of the genital portion, 
and as long as the entire body; the eggs are of medium size and are 
arranged in eight longitudinal rows. 

The first antenne are longer and more slender ‘than in beani or 
gibber, and are tipped with one large spine and three small ones. 
The second antenne are not as strongly flattened as in other species, 
and are bifurcate at their tips. The ventral ramus is a large flattened 
claw, with two accessory spines on its concave margin; the dorsal 
ramus is a conical process tipped with three small and strongly 
curved claws. The mandibles are much shorter than those of beané 
and not as slender as those of gibber, with the teeth considerably 
different in pattern from both. 

The first maxillipeds have a strongly swollen basal joint like that 
in gibber, and a long and slender terminal joint. The terminal claw 
is stout and strongly curved, and there is an accessory spine on the 
inner margin of the jomt near the base of the claw. These mawilli- 
peds in their relation to the other appendages are between those of 
the species already described. They are not as close-to the mouth 
tube as in gibber, but are considerably closer than in beanét and 
bicauliculata. 

Total length, 5 mm. Length of head, 2 mm.; of genital portion. 
3 mm.; of egg strings, 5 mm. Width of head, 1.5 mm.; of genital 
portion, 2.6 mm.; of egg cases, 0.8 mm. 

Color—Of preserved material a lght orange, deeper over the 
ovaries; bulla dark brown, sometimes black; egg strings deep orange. 

(faleulata, furnished with little claws or talons, alluding to those 
on the tips of the second antenne.) 
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This new speci es may be rec ognized by the abruptly narrowed 
ends of the second manxillipeds, by the flattening of the genital por- 
tion, by the position of the first maxillipeds, and by the slenderness 
and length of the egg strings. These differences may then be con- 
firmed by the structure of the various appendages. 


LERNZZOPODA EXTUMESCENS Gadd. 


Lerneopoda ertumescens GAvp, 1904, p. 81, pl. m1, figs. 1 to 12. 

Host and record of specimen.—X single female specimen was taken 
from the gill cavity of the hump-backed whitefish, Coregonus 
nelsondi, in the Yukon River, Alaska, by E. W. Nelson, and is Cat. 
No. 29900, U.S.N.M. 


LERNZEOPODA CALIFORNIENSIS Dana. 


Lernwopoda californiensis DANA, 1852, p. 1379, pl. xevi, fig. 1 a to b. 

Host and record of specimens.—Dana’s original types were taken 
from the body of a salmon (Oncorhynchus) captured in the Klamath 
River, California. In some manuscript notes made by Dr. R. R. 
Gurley, of the U. S. Bureau of Fisheries (1896), upon the Parasites 
of the Fresh-water Fishes of North America, occurs the following: 

Some specimens of a Lerna@opoda from the Columbia River basin appear to 
belong to this species, as far as it is possible to tell from Dana's brief descrip- 
tion and figure, which latter, being merely an outline, admits of no very satis- 
factory comparison. Four specimens were taken from the gills of Oncorhyn- 
chus nerka by Dr. B. W. Evermann, in an inlet to Big Payette Lake, Idaho, 
September 27, 1894. It may be noted that O. nerka also occurs in Klamath 
River, from which Dana's types were obtained. 

The author has not seen the above-mentioned specimens and so 
‘an only quote the authority given for their identity with the present 
species. 


ANCHORELLA UNCINATA Miller. 


gs — 


Anchorella uncinata Barro, 1850, p. 887, pl. xxxv, fig. 9. 

Host and record of specimens.—A single female was obtained 
from Gadus macrocephalus by L.. Stejneger, at Bering Island, 
Siberia, in 1882; Cat. No. 7991, U.S.N.M. 

Another lot of five females Foon ‘the same host and at the same 
time is Cat. No. 7992, U.S.N.M. 

A third lot was obtained from the same host by N. Grebnitzlky, 
the governor of the island, and is Cat. No. 13706, U.S.N.M. 

A fourth lot was obtained by the steamer A/batross at Chignik 
Bay during the Alaska salmon investigation in 1903. It also came 
from the same host and is numbered 41540. 
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ACHTHERES COREGONI Smith. 


Achtheres coregoni SMITH, 1874, p. 664, pl. 111, fig. 17. 
Host and record of specimens.—Several female specimens were 
taken from a species of Coregonus in the Yukon River, Alaska, and 
are Cat. No. 6113, U.S.N.M. 


ALPHABETICAL LIST OF HOSTS, .WITH THE PARASITES ®OUND ON 
BACH. 


Citharichthys, species. The soft flounders. 
Phrivocephalus cincinnatus, new species, attached to eye. 
Coregonus nelsonii Bean. The hump-backed whitefish. 
Lernwopoda eatumescens Gadd, fastened to the sides of the 
gill cavity. 
Coregonus, species. The whitefish. 
Achtheres coregoni Smith, from the gill cavity. 


Cynoscion nobilis Ayres. The white sea bass. 

Lepeophtheirus thompsoni Baird, from the outside of the body. 
Brachiella gracilis, new species, from the mouth. 

Gadus macrocephalus Tilesius. Alaska codfish. 

Lepeophtheirus parviventris Wilson, from the outside surface. 
Anchorella uncinata Miller, from the gills and mouth. 

Galeorhinus zyopterus Jordan and Gilbert. The soup-fin shark. 

Pandarus cranchii Leach, from the fins and skin. 

Eudactylina uncinata, new species, from the gill filaments. 

O pimia gracilis, new species, embedded in the flesh on the walls 
of the mouth and gill cavities. 

Hydrolagus colliei Lay and Bennett. The elephant-fish. 
Chondracanthus epachthes, new species, from the gill cavity. 
Caligus gurnardi Wrover, from the outside surface. 

Hypsypops rubicundus Girard. The garibaldi. 

Artacolax (Bomolochus) ardeolew Kroyer, from the gill fila- 
ments. 

Lepidopsetta bilineata Ayres. 

Lepeophtheirus parviventris Wilson, from the outside surface. 

Lycodontis mordax Ayres. The California conger eel. 

Hatschehia pinguis, new species, from the gills. 

Mola mola Linneus. The sunfish. 

Lepeophtheirus nordmannii Milne-Edwards, and L. insignis, 
new species, from the outside surface. 
Cecrops latreillii Leach, from the gills. 
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Oncorhynchus gorbuscha Walbaum. The humpbacked salmon. 
Lepeophthetrus salmonis Kroyer, from the gills and gill cavity. 
Oncorhynchus kisutch Walbaum. The Coho salmon. 
Argulus pugettensis Dana, from the outside surface. 
Oncorhynchus nerka Walbaum. The blue-back salmon. 
Lepeophtheirus pacificus Gissler, from the outside surface. 
Lepeophtheirus salmonis Kroyer, from the gills and gill cavity. 
Lernwopoda californiensis Dana, presumably from the gills 
or gill cavity. 
Lernewopoda falculata, new species, from the gills. 
Oncorhynchus tschawytscha Walbaum. The Quinnat salmon. 
Caligus gurnardi Kroyer, from the outside surface. 
Lepeophtheirus salmonis Wroyer, from the gills. 
Lernwopoda beani, new species, from tips of the gill filaments. 
Paralabrax maculato-fasciatus Steindachner. Spotted cabrilla. 
Lepeophtheirus constrictus, new species, from the outside 
surface. 
Pimelometopon pulcher Ayres. California redfish. 
Lepeophtheirus parvus, new species, from the outside surface. 
Pleurogrammus monopterygius Pallas. The Atka fish. 
Lepeophtheirus parviventris Wilson, from the outside surface. 
Psettichthys melanostictus Girard. <A flounder. 
Lepeophtheirus bifurcatus Wilson, fyom the outside surface. 
Salvelinus malma Walbaum. The Dolly Varden trout. 
Lepeophtheirus salmonis Kroyer, from the gills and gill cavity. 
Lernwopoda gibber, new species, from the inside of the gill 
arches. 
Lernwopoda bicauliculata, new species, from the tips of the 
gill filaments. 
Scorpaena guttata Girard. The scorpion. 
Lepeophthetrus brachyurus Heller, from the outside surface. 
Sebastodes glaucus Hilgendorf. The rockfish. 
Brachiella anserina, new species, from the gills and gill arches. 
Sebastodes rubrivinctus Jordan and Gilbert. Spanish flag. 
Lepeophtheirus parviventris Wilson, from the outside surface. 
Sphaeroides, species. The puffers. 
Pseudochondracanthus diceraus, new species, from the gills 
and gill cavity. 
Stereolepis gigas Ayres. The jew fish. 
Lepeophtheirus longipes Wilson, from the outside surface. 
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Triakis semifasciatum Girard. The leopard or cat shark. 
Achtheinus oblongus, new species, from the outside surface and 
possibly from the fins. 
Urolophus halleri Cooper. The round sting ray. 
Trebius tenuifurcatus Rathbun, from the outside (upper) 
surface of the body. 
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EXPLANATION OF PLATES. 
PLATE sev 1. 
The male and female of Chondracanthus epachthes, new species. 


Fig. 1. Dorsal view of female. Fig. 2. First and second antennse. Fig. 3. 
First antenna more highly magnified. Fig. 4. Mouth parts, the mandibles being 
concealed beneath the upper lip. Fig. 5. Mandible. Fig. 6. Maxilla. Fig. 7. 
Second maxilliped. Fig. 8. Lateral view of male. Fig. 9. Mandible of male, the 
same magnification as fig. 5. Fig. 10. Second maxilliped of male. 
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PLATE LXVITI. 
The male and female of Pseudochondracanthus diceraus, new species. 


Fig. 11. Adult female, dorsal view. Fig. 12. Head and first thorax segment. 
ventral view, showing the first antenna (a), the second antenna (a’), the 
mandibles (md.), the maxille (mz.), the maxillipeds (mrp.), and the first 
swimming legs (/). Fig. 15. Mandible and maxilla, dorsal surface. Fig. 14. 
Maxilla, ventral surface. Fig. 15. Maxilliped, ventral surface. Fig. 16. Lat- 
eral view of the male. Fig. 17. Mouth parts of male, showing upper lip (aw 1), 
mandible (md.), and maxilla(mxr.). Fig. 18. Maxilliped of male. 


PLATE LXVITI. 
The female of Lepeophtheirus parvus, new species. 


Fig. 19. Dorsal view of female. Fig. 20. Second antenna and first maxilla. 
Fig. 21. Mouth tube and second maxille. Fig. 22. Furca. Fig. 23. Second 


—). 


maxilliped. Figs. 24 to 27. First, second, third, and fourth swimming legs. 
PLATE LXTX. 
The female of Lepeophtheirus constrictus, new species. 


Fig. 28. Dorsal view of female. Fig. 29. Second antenna and first maxilla. 
Fig. 30. Second maxilla. Fig. 31. Furca. Fig. 32. Second maxilliped. Figs. 33 
to 35. First, third, and fourth swimming legs. Fig. 36. Ventral view of genital 
segment and abdomen, showing the rudimentary fifth legs. 


PLATE LXX. 
The female of Lepeophtheirus insignis, new species. 


Fig. 37. Dorsal view of female. Fig. 38. Second antenna. Fig. 39. Mouth 
tube and second maxilla. Fig. 40. Furea. Figs. 41 to 43. First, second, and 
third swimming legs. Fig. 44. Ventral surface of genital segment and abdomen, 
. showing cement glands (c. g.), spermatophores (s.), and rudimentary fifth and 
’ sixth legs. Fig. 45. Mouth tube and second maxilla of male. Fig. 46. Second 
maxilliped of male. Fig. 47. Fourth swimming leg of male. Fig. 48. Ventral 
surface of genital segment of male, showing partial separation of a sixth 
segment. 


PLATE LXXI. 
The male and young female of Lepeophtheirus insignis, new species. 


Fig. 49. Dorsal view of male. Fig. 50. Second antenna and first maxilla of 
male. Fig. 51. Dorsal view of young female. Fig. 52. Second antenna and 
first maxilla of some. Fig. 53. Furca, the branches just starting. Fig. 54. 
Mouth tube and second maxilla; contrast the latter with those of the adult in 
fig. 39. Fig. 55. Furca of a little older female. 


PLATE LXXII. 
The male and female of Trebius temuifurcatus Rathbun. 
Fig. 56. Dorsal view of female. Fig. 57. Second antenna and first maxilla. 


Fig. 58. Mouth tube and second maxille. Fig. 59. Furea. Fig. 60. First max- 
illiped. Fig. 61. Second maxilliped. Figs. 62 to 65. First, second, third, and 
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fourth eae eee ‘Pig. 66. Dorsal view of male. fies 67. Furea of male. 
Fig. 68. One side of the ventral surface of the male, showing the rudimentary 
fifth and sixth swimming legs. 


PLATE LXXITI. 
The female and a chalimus of Achtheinus oblongus, new species. 


Fig. 69. Dorsal view of adult female. Fig. 70. Second antenna. Fig. 71. 
Mouth tube and second maxille. Fig. 72. Second SE Teds Figs. 73 to 76 
First, second, third, and fourth swimming legs. Fig. 77. Ventral view of genital 
segment and abdomen, showing the cement glands and rudimentary fifth legs. 
Fig. 78. Dorsal view of chalimus, showing the paired attachment. filaments 
and the second and third thoracic segments still distinct. Fig. 79. Second max- 
illiped of chalimus. 


PLATE LXXIV. 
The female of Hudactylina uncinata, new species. 


Fig. 80. Dorsal view of female. Fig. 81. First antenna. Tig. 82. Second 
antenna. Tig. 88. Mouth tube and second maxilizw. Fig. $4. Second maxilliped. 
Trig. 85. First maxilliped. Figs. 86 to S89. First, second, fourth, and fifth swim- 
ming legs. Fig. 90. Tip of abdomen, showing anal laminz. 


PLATE LXXV. 
The male and female of Hatschekia pinguwis, new species. 


Fig. 91. Dorsal view of female. Figs. 92 and 95. First and second swimming 
legs. Fig. 94. Dorsal view of male. Fig. 95. Second antenna of male. Fig. 
96. Second maxilliped of male. Figs. 97 and 9S. First and second swimming 
legs. 

REAPER ie xoxo: 


The females of Lernmenicus muduseus, new species, Phrivocephalus cincin- 
natus, new species, and Opimia exilis, new species. 


Fig. 99. Dorsal view of the female of Lernmenicus meduseus. Fig. 100. 
Ventral view of the head and anterior thoracic segment, showing the two pairs 
of rudimentary legs. Fig. 101. Ventral view of the female of Phrixocephalus 
cincinnatus, showing the rudimentary mouth parts and the two pairs of rudi- 
mentary legs. Fig. 102. Dorsal view of the female of Opimia gracilis. Fig. 
103. Lateral view of the head and first thorax segment, showing the single pair 
of rudimentary legs. Fig. 104. Ventral view of the head, showing the second 
antenna (@), the mouth tube with a rudimentary mandible (md.), and maxilla 
(mr.) on either side of it, and the single pair of maxillipeds (mp.). In this 
figure the head has been bent backward, thus increasing the space between the 
maxillipeds and the mouth parts; the normal position is shown in fig. 103. 


PLatTe LXXVITI. 
The male and female of Brachiella gracilis, new species. 


‘ig, 105. Lateral view of female with attached male. Fig. 106. Dorsal view 
of first and second Sanne Fig. 107. Ventral view of second antennze, mouth 
tube, and maxille. Fig. 108, Mandible. Fig. 109, Ventral side of first maxilli- 


| 
| 
| 
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peds. Fig. 110. Lateral view of male. Fig. 111. Lateral view of young female, 
3 mm. long. Fig. 112. Abdomen and anal laminie of this young female. Fig. 
113. Lateral view of young female, 4.5 mm. long, showing a decrease in the dis- 
tance between the first maxillipeds and the mouth parts, and an increase in the 
distance between the first and second maxillipeds. 


PLATE LXXVIII. 
The female of Brachiella anserina, new species. 


Fig. 114. Ventral view of the genital segment and abdomen of Brachiella gra- 
cilis, Fig. 115. Dorsal view of the female of B. anserina. Fig. 116. First an- 
tenna. Fig. 117. Second antenna. Fig. 118. Mandible. Fig. 119. Ventral view 
of maxilla, showing palp at the base. Fig. 120. Dorsal view of same. Fig. 121. 
First maxilliped. Fig. 122. Ventral view of the posterior portion of the genital 
segment, showing the position of the anus and the posterior processes. 


PLATE LXXIX, 
The male and female of Brachiella anserina, new species. 


Fig. 123. Lateral view of female, showing peculiar shape. Fig. 124. Dorsal 
view of posterior portion of the genital segment, showing processes. Fig. 125. 
Lateral view of male. Fig. 126. First antenna. Fig. 127. Second antenna. Fig. 
128. Second maxilliped. 


PLATE LXXX. 
The female of Lernwopoda gibber, new species. 


Fig. 129. Dorsal view of the female (the head does not appear at all in this 
view). Fig. 130. Lateral view of female. Fig. 181. First and second antenne, 
mouth tube, and first maxillipeds. Fig. 132. First antenna. Fig. 183. Second 
antenna. Fig. 1384. Mandible. Fig. 185. Maxilla. 


PLATE LXXXI. 
The female of Lernwopoda beani, new species. 
Fig. 186. Dorsal view of female. Fig. 137. Lateral view of same. Fig. 138. 


First antenna. Fig. 189. Second antenna, Fig. 140. Mandible. Fig. 141. Max- 
illa. Fig. 142. First maxilliped. 


PLATE LXXXII. 
The female of Lernwopoda bicauliculata, new species. 


Fig. 148. Dorsal view of female. Fig. 144. Lateral view of same. Fig. 145. 
First antenna. Fig. 146. Second antenna. Fig. 147. Maxilla. Fig. 148. First 
maxilliped. 

PLATE LXXXIII. 


The female of Lernwopoda falculata, new species. 


Fig. 149. Dorsal view of female. Fig. 150. Lateral view of same. Fig. 151. 
First antenna. Fig. 152. Second antenna. Fig. 153. Mandible. Fig. 154. 
Maxilla. Fig. 155. First maxillipeds. 

Proc. N. M. vol. xxxv—0S——31 
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THE MALE AND FEMALE OF CHONDRACANTHUS EPACHTHES. 


FOR EXPLANATION OF PLATE SEE PAGE 478. 
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THE MALE AND FEMALE OF PSEUDOCHONDRACANTHUS DICERAUS. 


FOR EXPLANATION OF PLATE SEE PAGE 479. 
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THE FEMALE OF LEPEOPHTHEIRUS PARVUS. 


For EXPLANATION OF PLATE SEE PAGE 479. 
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THE FEMALE OF LEPEOPHTHEIRUS CONSTRICTUS. 


FoR EXPLANATION OF PLATE SEE PAGE 479, 
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THE FEMALE OF LEPEOPHTHEIRUS INSIGNIS. 


FOR EXPLANATION OF PLATE SEE PAGE 479. 
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THE MALE AND YOUNG FEMALE OF LEPEOPHTHEIRUS INSIGNIS. 


FoR EXPLANATION OF PLATE SEE PAGE 479. 
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THE MALE AND FEMALE OF TREBIUS TENUIFURCATUS. 


FOR EXPLANATION OF PLATE SEE PAGES 479, 480. 
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THE FEMALE AND A CHALIMUS OF ACHTHEINUS OBLONGUS. 


FOR EXPLANATION OF PLATE SEE PAGE 480. 
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THE FEMALE OF EUDACTYLINA UNCINATA. 


FOR EXPLANATION OF PLATE SEE PAGE 480. 
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THE MALE AND FEMALE OF HATSCHEKIA PINGUIS. 


For EXPLANATION OF PLATE SEE PAGE 480. 
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THE FEMALES OF LERN4ENICUS MEDUS4US, PHRIXOCEPHALUS CINCINNATUS, 


AND OPIMIA EXILIS. 


FOR EXPLANATION OF PLATE SEE PAGE 480. 
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THE MALE AND FEMALE OF BRACHIELLA GRACILIS. 


FOR EXPLANATION OF PLATE SEE PAGES 480, 481. 
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THE FEMALE OF BRACHIELLA ANSERINA. 


FoR EXPLANATION OF PLATE SEE PAGE 481. 
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THE MALE AND FEMALE OF BRACHIELLA ANSERINA. 


For EXPLANATION OF PLATE SEE PAGE 481. 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LXXX 





130 





134 


THE FEMALE OF LERNA-OPODA GIBBER 


FOR EXPLANATION OF PLATE SEE PAGE 481. 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LXXXI 





THE FEMALE OF LERNZOPODA BEANI. 


FoR EXPLANATION OF PLATE SEE PAGE 481. 
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THE FEMALE OF LERN/ZOPODA BICAULICULATA. 


FOR EXPLANATION OF PLATE SEE PAGE 481. 
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THE FEMALE OF LERNAZOPODA FALCULATA. 


FoR EXPLANATION OF PLATE SEE PAGE 481. 





SOME NEW ISOPODS OF THE FAMILY GNATHIIDA 
FROM THE ATLANTIC COAST OF NORTH AMERICA. 


By Harrier Ricuarpson, 


Collaborator, Department of Marine Invertebrates, U. S. National Museum. 


In the present paper three new species are described. One is espe- 
cially interesting, as it is only the second species known of the genus 
Bathygnathia, the original species having been described from a frag- 
ment and referred to the genus Anceus. The other two species be- 
long to the genus Gnathia. The specimens described have recently 
been returned by Prof. A. E. Verrill to the U. S. National Museum. 


Family GNATHIIDZ. 
Genus BATHYGNATHIA Dollifus, 1901. 


All seven segments of thorax free; eyes absent; head with a long, 
\prominent rostrum; first gnathopods of male consisting of five 
articles; other characters as in the genus (nathia. 

The type of the genus is Anceus bathybius Beddard.* 

In 1893 Stebbing” suggested that the form described by Beddard 
would no doubt require to be transferred to a new genus, but that 
inasmuch as the species was described from a fragment it would be 
better to wait until more material was obtained. 

In 1901 Dollfus, without additional material, erected for Beddard’s 
species the new genus Bathygnathia. 


BATHYGNATHIA CURVIROSTRIS, new species. 


Body elongate, about. four times longer than wide; surface smooth. 
Head squarish, with the front produced in a long, prominent ros- 
trum, equal in width to one-third the width of the head, and about 
two-thirds as long as the head; lateral margins even and rounded and 


“Challenger Report, Zool., XVII, Pt. 48, Report on the Isopoda (Pt. 2), 1886, 
pp. 185-137, pl. xviii, figs. 1-7. 
Hist. of Crustacea, 1893, p. 338. 
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converging to 2 pointed extremity; eyes entirely absent. First pair 
of antenne with the first two articles of the peduncle subequal; third 
article about one and a half times longer than ~ 


either of the two preceding. Flagellum com- 
posed of four articles on one side and five on the 
other; first article minute; second and third 
elongate, the third being longer than the sec- 
ond; fourth half as long as third; fifth half 
as long as fourth. First antenne extend to end 
of peduncle of second pair. Second pair of an- 
tenn with first article of peduncle long; second 


article half as long as first; third article almost 

as long as first; fourth about one and a half times 

longer than third; flagellum, composed of seven 

articles, extends to tip of mandibles. Mandibles 

narrow and elongate, extend one-third of their 

entire length beyond extremity of rostrum. | 

Fic. 1.—Baruyenarnia About one-third the distance from the base, on 

ei eaatek at the outer margin, is a prominent, acute tooth. 

Tip of mandible bent and directed inward; man- 

dibles narower from a point beginning about op- 

posite tip of rostrum and converging from that 
point to the acute extremity. 

All seven segments of the thorax free; first 
short, about half as long as the two following 
which are subequal, and equal in width to those 
succeeding; fourth segment equal in length to 
second and third together; fifth longest, about 
one and a fourth times longer than the fourth; wy, 2 BarayenarHts 
sixth about equal in length to the fourth; seventh  CURVIRosTRIS. Man- 
extremely short, not longer than the segments of sae 

the abdomen and not as wide. The second and 
fourth segments have the lateral margins pro- 
duced at the anterior portion in small angular 
processes. 

First four segments of abdomen equal in 
length, with their lateral margins produced in 
triangular processes directed posteriorly; fifth 
segment about one and a half times longer than 
the preceding; terminal segment triangular, the 
sides converging to a long, narrow, pointed ex- 





Pig. 3.—BATHYGNATHIA F Supe ee shes of 2 ae | similar i h: 
CURVIROSTRIS. First tremity. branches of uropoda similar in shape; 
Eee ee with the sides converging to a rounded extremity ; 


outer branch shorter than the inner, which extends beyond the tip 
of the terminal abdominal segment. The outer branch does not 
extend beyond the extremity of the last abdominal segment. 





: 


No. 1653. SOME NEW ATLANTIC ISOPODS—RICHARDSON. 485 





First pair of legs in male transformed into a sort of operculum, 
arching over the ventral side of the head and concealing the mouth 
parts; they are composed of five articles, the third being the largest. 
The terminal or fifth article is nearly twice as long as the fourth. 
The other five pairs of legs are ambulatory. There are no append- 
ages to the seventh thoracic segment. 

This species is very similar to the type species deseribed by Bed- 
dard, but differs in the structure of the mandibles, in the additional 
article to the flagellum of the second antenne, in the longer terminal 
joint of the first gnathopods, in the differently shaped rostrum, in 
the absence of the bunch of hairs at the tip of the rostrum, and in 
having the mandibles fitting closely around the rostrum, not project- 
ing straight forward at a.distance from the rostrum. 

Two fine specimens, both males, are from the following localities: 
One (type) from Albatross Station 2547, south of Marthas Vine- 
yard, was taken at a depth of 390 fathoms; another from A/batross 
Station 2528, east of George’s Bank, was taken at a depth of 677 
fathoms. 

Type.—Cat. No. 38972, U.S.N.M. 

Beddard’s species was taken at a depth of 900 fathoms. The divi- 
sion proposed by Dollfus, in which genera provided with eyes are 
littoral or do not extend below a depth of 500 fathoms and those de- 
prived of eyes live at a depth of 1,000 fathoms can not be maintained, 
for we have now a species belonging to a genus without eyes found 
at a depth of only 390 fathoms. 


Genus GNATHIA Leach, 1814. 


GNATHIA MULTISPINIS, new species. 


Body ovate; lateral margins drawn out in small spines; dorsal 
surface covered with small spines and tubercles. Legs also covered 
with small spines. 

Head broader than long, about twice as wide as long: frontal 
margin not produced in a rostrum, but in a small median point: 
antero-lateral angles produced ina bifurcated spine; lateral margins 
drawn out on either side in spines; dorsal surface covered with 
small spines and tubercles. Eyes moderately large, composite, and 
placed on the lateral margins. First pair of antenne with the first 
two articles of the peduncle short and subequal; third as long as 
first two taken together; flagellum composed of four articles, the 
first very short. Second antenne with the first two articles of the 
peduncle short; last two elongated and subequal; flagellum broken 
at the fourth article. Mandibles projecting a considerable distance 
in front of the head; broad at base and produced to narrow, acute 
extremities; on the outer margin, on the posterior half furnished 


4 Bull. Soc. Zool. France, XXVI, 1901, pp. 289-240. 
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with a row of three spines, two tubercles, and a bifurcated spine, the — 
latter being the most anterior. 7 

First segment of thorax partly coalesced with head and-not free, — 
narrower and also much shorter than the following segment; second — 
and third segments (the first — 
and second free segments) © 
about equal in length and 
width, with the lateral margins 
produced in spines and the dor- — 
sal surface covered with small 
spines and tubercles; fourth 
segment (third free segment) — 
longest, with the lateral mar-_ 


. segment (fourth free segment) 
not quite as long as the preced-_ 
ing, with the dorsal surface di-_ 
vided up into areas, these areas 
being covered with small spines” 
and tubercles; sixth segment 

(fifth free segment) almost as long as the fourth (third free segment), 
with the dorsal surface also divided up into areas, which are beset with 
small spines and tubercles; seventh segment (sixth free segment) ex-_ 
ceedingly short, only about half as long as the abdominal segments and _ 
not quite as wide, produced on its posterior 
margin in spines. 

First five abdominal segments about equal in 
length and width, produced laterally in trian- 
gular processes and spines, with the posterior 
margins also produced in spines. The last seg- 
ment with the uropoda is lost in the only speci- 
men. 





Fic. 4.—GNATHIA MULTISPINIS. 


eT at «cee a oF 


All five ambulatory legs are beset with spines 
in rows. First pair of legs, or gnathopods, com- ; 
posed of three articles, a large basal article, a Pic. 5.—GyarHia muLo 
small middle article, anda minute terminal joint. SPSS: MANPraun. 
Only one specimen, a male, was collected at Albatross Station 
2231, off Delaware, taken at a depth of 965 fathoms. : 
T'ype.—Cat. No. 38973, U.S.N.M. 
This species is very similar to Gnathia cristata (Hansen) but dif- 
fers from that form in not having the front of the head produced 













“ Vidensk. Meddel. Naturh. Foren i. Kjgbenh., 1887-88, p. 182, pl. wir, figs. 2- 
=a. See also Richardson, Bull. U. S. Nat. Mus., No. 54, 1905, pp. 56-57. 
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in a rostrum (no mention is made of the rostrum in the description, 
but the figure shows this point), in the bifurcate antero-lateral angles 
of the head (this character is also taken from the figure), in all the 
segments of the thorax with the dorsal surfaces covered with small 
spines and tubercles, while in Hansen’s species the sixth segment 
(fifth free segment) is described as smooth, the fifth segment 
(fourth free segment) as ornamented with a few tubercles, the 
median part being smooth, and the fourth segment (third free seg- 
ment) as smooth posteriorly. The present species also has more 
spines on the legs and abdomen, and the arrangement of the spines 
on the lateral margins of the head and of the segments of the thorax 
differs from the species figured by Hansen. 


GNATHIA SERRATA, new species. 


Body elongate, about three times longer than wide. Tead covered 
with small tubercles, the tubercles being denser on the lateral and pos- 
terior portions. First, second, third, and fifth free 
segments of the thorax also covered with small tuber- 
cles; fourth free segment smooth. 

Head large, squarish in shape, with the front pro- 
duced in the middle in a rostrum rounded anteriorly ; 
antero-lateral angles acute. In a dorsal view the eyes 
are not visible; they are placed at the sides of the 
head and are moderately large and composite. The 
mandibles are small, not projecting much beyond the 
rostrum; curved at base and at the anterior extremity, 
the inner margins converging abruptly to the narrow, 
pointed extremity. Just back of the mandibles the 
anterior margin of the head, seen from the underside, 
is produced in wheel-like processes, one on either side 
(not visible from above), edged with six teeth; be- / 
tween these processes the anterior margin is fur- P'. es 
nished with four teeth on either side, which may be aa) 

seen in a dorsal view, as they are 





situated close to the mandibles at 
the base of the rostrum. First pair 
of antenne with a peduncle of three 
articles, the third the longest, about 
twice as long as the second, and a 
flagellum of five articles, the first of 
which is minute. Second pair of 





Fic. 7.—GNATHIA SERRATA. UnpDersippe antenne with a peduncle of four 
OF ANTERIOR PORTION OF HBAD. articles. and a flagellum of seven. 
First segment of thorax coalesced with the head; second and third 


(first and second free segments) subequal and furnished dorsally with 
‘ 
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small tubercles; lateral margins of second free segment produced in 
a few small spines; fourth segment (third free segment) about equal 
in length to first two taken together, also covered dorsally with small 
tubercles and with the antero-lateral angles produced in a few small 
spines; fifth segment (fourth free segment) the longest and perfectly 
smooth; sixth segment (fifth free segment) almost as long as the pre- 
ceding, covered dorsally with small tubercles and with the post- 
lateral angles produced backward in a tuberculated process on either 
side; seventh segment (sixth free segment) not longer than and not 
quite so wide as the abdominal segments. 

First five abdominal segments about equal in length; sixth or 
terminal segment tapering to a narrow, pointed extremity. Outer 
branch of uropoda shorter than the inner, which extends a little 
beyond the extremity of the abdomen; both are furnished with long 
hairs. 

First pair of legs or gnathopods composed of three articles, the 
first extremely large, the second small, and the third or terminal one 
minute. The gnathopods form a sort of operculum covering the 
mouth parts. The following five pairs of legs are ambulatory; 
the third pair with a crest of four spines on the ischium at the 
distal end. The fourth and fifth pairs of legs have a prominent 
process at the distal extremity of the merus, carpus, and propodus 
on the inferior margin. 

Two specimens, both males, were taken at Albatross Station 2547, 
south of Marthas Vineyard, at a depth of 390 fathoms. 

Type.—Cat. No. 38974, U.S.N.M. 
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THE AMPHIPODA COLLECTED BY THE U. S. BUREAU 
OF FISHERIES STEAMER “ALBATROSS” OFF THE 
WEST COAST OF NORTH AMERICA, IN 1903 AND 1904, 
WITH DESCRIPTIONS OF A NEW FAMILY AND SEV- 
ERAL NEW GENERA AND SPECIES. 


By Samuer. J. HoumeEs, 


Of the Zoological Laboratory of the University of Wisconsin, 


The collection of Amphipoda which was obtained by the U. 5. 
Bureau of Fisheries steamer A/batross during its cruises off the 
northwest coast of North America during the Salmon Investigations 
of 1903 and off southern California in 1904, proved to be peculiarly 
rich in new species. The amphipod fauna of the Pacific Ocean, and 
especially that portion of it bordering the North American continent, 
is very imperfectly known. The species hitherto described have been 
mainly littoral forms, and as a large proportion of the Amphipoda 
obtained by the Albatross were dredged from considerable depths 
it is not surprising that the percentage of new species is high. Owing 
probably to the depth inhabited by many of the species quite a 
number were found to be devoid of eyes. 

One of the striking features of the collection was the number of 
species of Ampelisca, most of which proved to be new. The Lysianas- 
side were represented by seven species, all new; for four of these 
it was found necessary to institute new genera, one of which, Va/ef- 
tiopsis, is of interest on account of its primitive and transitional 
character. One species, Stilipes distincta, was so wnique in its char- 
acteristics that a new family had to be created to receive it, and> the 
two species of the new genus Gracilipes were perhaps sufliciently 
aberrant to be treated in the same way, but as the Calliopiide, by a 
little stretching, could be made to include them it was thought best 
to let them remain in that family. 
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Legion HYPERIIDEA. 
Family HYPERIID. 
HYPERIA MEDUSARUM (Miller). 


A single specimen from Station 4339, off Point Loma, California, 
241-369 fathoms. 
Family PHRONIMID4. 


ee ee eee 


PHRONIMA SEDENTARIA (Forskal). 


Localities —Station 4305, off Point Loma, 67-116 fathoms; 4822, 
off Point La Jolla, 110-199 fathoms; 4348, off Poimt Loma, 83-113 
fathoms; 43882, off North Coronado Island, 642-666 fathoms; 4408 
off Santa Catalina Island, 104-117 fathoms; 4488, Monterey Bay, 
18-20 fathoms, and 4507, Monterey Bay, 308-847 fathoms. 


Family TRYPHANID. 
BRACHYSCELUS CRUSCULUM Bate. 


A single specimen from Station 4356, off Point Loma, at a depth 
of 100 fathoms. 
Family CYSTISOMID. 


CYSTISOMA SPINOSUM (Fabricius). 


A single specimen from Station 4528, Monterey Bay, 545-800 — 
fathoms. 


Family SCINID. 


A single specimen of Scina, too imperfect to identify, was taken 
at Station 4405, off San Clemente Island, 654-704 fathoms. 


Family VIBILIID 2. 
VIBILIA CALIFORNICA, new species. 


Rostrum short. Eyes rather large, oblong. First antenne with 
flagellum longer than head. Second antenne about equaling the 
first; flagellum 2-jointed. Segments of the body smooth. First 
gnathopods with the hand truncated distally. the infero-posterior 
angle only slightly projecting and armed with several acute serra- 
tions or teeth which are continued upon the distal half of the pos- 
terior margin; dactyl serrate on inner margin. Second gnathopods 
with the merus projecting below the carpus about as far as the hand 
and armed with several spines; carpus produced distally into a nar- 
row triangular lobe extending beyond the tip of the hand and armed — 
with several acute serrations; hand oblong, the distal margin nearly . 
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transverse and armed like the posterior margin with acute serrations 
or teeth, which are especially prominent around the posterior angle. 
First pereeopods rather stout, the dactyl a little over half the length 





Fic. 1.—VIBILIA CALIFORNICA. (4, HEAD AND ANTENNE} 9m, FIRST GNATHOPOD; (Me, SEC- 


OND GNATHOPOD; —Pi, FIRST PER OPOD; Py, FOURTH PERAZOPOD. 


Fic. 2.—VIBILIA CALIFORNICA. 0b, UROPODS AND TELSON; Ps, FIFTH PERMOPOD 





of the preceding joint. Fourth persopods about a third larger than 
the first, the carpus armed with six or seven spines; propodus a half 
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longer than. the carpus; anterior margin regularly pectinated with 
short spines; dactyl a third the length of the carpus, inner margin 
with several short spines. Fifth perzeopods about two-thirds the 
fourth; last joint straight, rounded at tip and about four-fifths the 
length of the preceding one. 

Posterior angles of the last abdominal segment not produced. 
Peduncles of uropods larger than rami although but shghtly larger 
than the inner ramus in the second pair. Peduncle of first pair with 
outer margin serrate; margins of the other pairs smooth. Inner 
‘ami slightly longer than the outer or equal in first pair, the margins 
serrate except the outer margin of the outer ramus of the last pair; 
outer margin of outer ramus of second pair smooth on basal half but 
with small serrations distally. Telson broadly ovate, distally rounded 
and about reaching middle of peduncle of last uropods. 

Length.—9 mm. 

Locality.—Station 4305, 2 specimens, off Point Loma, 67-116 
fathoms. 

Type. 














Cat. No. 38533, U.S.N.M. 
Legion GAMMARIDEA. 
Family LYSIANASSID/. 


ORCHOMENELLA AFFINIS, new species. 


Eyes large, with numerous facets, widened below and lght brown- 
ish in alcohol. Lateral lobes of the head broadly rounded. First 
antenne not longer than the head and first thoracic segment. Second 
antenne are twice the length of the first. Epistome somewhat pro- 
jecting. First gnathopods unusually stout, the carpus with a narrow 
posterior lobe, closely fitting over base of hand; the latter nearly rect- 
angular, slightly widened at base, palm transverse, shghtly curved, 
finely dentate, and armed with two stout spines at the end between 
which the finger closes. Second gnathopods with the hand narrower 
than the carpus and about half as long, and having the infero-pos- 
terior angle produced so as to be almost chelate. Third abdominal 
segment with the infero-lateral angle rounded and the posterior 
margin above this smooth. Fourth segment with a rounded sinus 
above, behind which is a rounded elevation. Terminal uropods with 
the inner ramus shorter than the basal segment of the outer and 
furnished with plumose setz on the inner and three spines on the 
outer margin; outer ramus with plumose sete and a few spines on 
inner margin, the outer margin armed with about eight short spines. 
Telson cleft nearly to the base, the lobes diverging distally, the tip 
with a spine on either side; lateral margins with three or four spines. 

Length.—138 mm. 
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Locality.—Three specimens from Station 4508, Monterey Bay, 292- 
356 fathoms. 
Type.—Cat. No. 38534, U.S.N.M. 





Fic. 3.—ORCHOMENELLA AFFINIS. 4), FIRST ANTENNA; Pi, FIRST PERMHOPOD; Ps, FIFTH 
PERMOPOD ; 4, FIRST UROPOD. 





Fig. 4.—ORCHOMENELLA APFFINIS. abe, THIRD SEGMENT OF THE ABDOMEN; 9, FIRST 
GNATHOPOD; gz, SECOND GNATHOPOD; m2, SECOND MAXILLA; t, TELSON; Ua, THIRD 
UROPOD, 

This species is closely allied to O. nanus (Kroyer), but differs in 
having considerably stouter first gnathopods with a much narrower 
posterior lobe on the carpus; the hand of the second gnathopods is 
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curved backward and more strongly produced at the distal end. 
From 0. grenlandica (Hensen) it differs in the same features as well 
as in having the infero-lateral angles of the third abdominal seg- 
ment rounded instead of acute. It resembles O. pinguis (Boeck), 
but has the lateral angles of the head much more broadly rounded, 
the merus of the third perzeopods less widely expanded, the margin 
above the lower angle of the third abdominal segment smooth instead 
of finely crenulated, and the lobes of the telson more diverging. It 
has much larger eyes than O. minuta (Kréyer) and quite different 
first gnathopods. 


Genus VALETTIOPSIS,¢ new. 


First antenne well developed with basal joint only moderately en- 
larged and flagellum elongate. Mandibles with dentate cutting edge, 





Fic. 5.—VALETTIOPSIS DENTATUS. (i, FIRST ANTENNA;$ Qe, SECOND ANTENNA; a0;, 
FOURTH SEGMENT OF THE ABDOMEN; md, MANDIBLE; ma, FIRST MAXILLA; Mo, SEC- 
OND MAXILLA; map, MAXILLIPED; t, TELSON } W?’s3, THIRD UROPOD. 


secondary plate, spine row, and a well-developed palp opposite 
the molar tubercle. First maxille with the inner plate furnished 
with numerous plumose sete along the inner margin; outer plate | 
with the distal margin oblique and armed with denticulate spines; 
palp two-jointed and armed with short spinules on distal margin. 
Second maxille with subequal lobes, the inner setose along inner 
margin as well as tip. Mavxillipeds with well-developed inner plates; 
outer plates armed with spines on inner margin, not reaching penul- 








“From Valettia, a genus of Amphipods, and 6ys, appearance, 
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timate joint of palp. First gnathopod with subchelate hand; second 
gnathopods with well-developed subchelate hand, having the finger 
articulating at the antero-inferior angle. Gills simple. Uropods 
with narrow rami. ‘Telson deeply cleft. 

Type of the genus—V. dentatus, new species. 

This genus is remarkable among the Lysianassidw in having the 
cutting edge of the mandible dentate. The first antennex are more 
like the usual type, the first joint of the peduncle being only moder- 
ately enlarged, and the second and third being longer than in most 
other members of this family. The hand of the second gnathopods 
approaches the typical form, although possessing lysianassid features. 
The genus is apparently a primitive and transitional one. 


VALETTIOPSIS DENTATUS, new species. 


Eyes absent. Lateral lobes of head narrowly rounded. First an- 
tenne about half the length of the body, the peduncle with the first 
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Fic. 6.—VALETTIOPSIS DENTATUS. gM, FIRST GNATHOPOD; (9g, SECOND GNATHOPOD, 


joint about twice as long as thick and a little larger than the next two; 
secondary flagellum four-jointed and extending beyond the elongate 
first joint of the primary one. Second antenne about the length of 
the first, the last joint of the peduncle a little longer than the preced- 
ing one. Mandibles with both primary and secondary cutting edge 
dentate; molar tubercle broad with its face roughened; last joint of 
palp half length of preceding. Outer plate of first maxilla with ten 
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dentieulate sy spines at distal end; palp with eight en spihes on om 
margin, the inner and the outer one more slender than the others. 
Inner plate of maxillipeds with three short stout spines at distal end; 
cuter plate with about twelve stout spines on inner margin. First 
enathopods with nearly rectangular hand; palm transverse. Second 
enathopods with the hand elongate, somewhat narrowed distally ; 
palm short, transverse. Infero-lateral angle of third abdominal seg- 
ment acute. Fourth segment with a large dorsal, backwardly directed 
tooth. Uropods with narrow rami, those of the third pair minutely 
pectinate along one side and armed with two or three spines each. 
Telson cleft nearly to the base, armed with a pair of small spines at 
the tip of each lobe and a spine on either side near the outer margin. 

Length.—6 mm. 

Locality.—A single specimen from Station 4399, off San Diego, 
California, 245-285 fathoms. 

Type.—Cat. No. 88535, U.S.N.M. 


TRYPHOSA CCECA, new species. 


Eyes absent, or at least not visible in preserved material. Lateral 
angles of the head projecting and acute. First antenne about as long 
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Fic. 7.—TRYPHOSA COCA. QQ, FIRST ANTENNA; abs, THIRD SEGMENT OF THE ABDOMEN ; 
abs, FOURTH SEGMENT OF THE ABDOMEN; md, MANDIBLE; map, MAXILLIPED; ~;, FIRST 


PERASOPOD. 


as the head and two following segments, the first joint twice longer 
than the next two. Second antenne fully twice the length of the 
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first, with the last joint of the peduncle slightly longer than the pre- 
he one. Maxillipeds with the outer plate furnished with about 
thirteen stout spines on inner margin; inner plate armed on oblique 
distal margin with three short stout spines; penultimate joint of 
palp reaching but little beyond outer plate. First gnathopods with 
the hand slightly shorter than the carpus, slightly widened distally, 
the palm oblique and armed at posterior angle with three spines. 
Second gnathopods with the hand scarcely half as long as the carpus, 
oblong in outline; finger articulated at middle of transverse distal 
margin. Infero-lateral angle of the third abdominal segment pro- 
duced and acute. Fourth segment with a sinus above followed by a 





Fic. 8.—TRYPHOSA CCA. gm, FIRST GNATHOPOD; gms, SECOND GNATHOPOD. 


rounded elevation. First uropods with the rami nearly equal and 
slightly longer than the peduncle. Rami of second pair equal, armed 
with few spines, and not extending so far back as those of the first 
or third pairs. Third uropods with the rami equal, nearly twice the 
length of the peduncle, the terminal segment of the outer ramus about 
half the length of the basal one. Telson cleft to near the base, the 
cleft widening into a triangular form distally: tip of telson armed 
with a spine on either side and reaching the basal third of the rami 
of the third uropods. 

Length—8 mm. 

Locality —A single female specimen from Station 4549, Monterey 
Bay ; 56-57 fathoms. 

Type.—Cat. No. 38536, U.S.N.M. 


Proc. N, M, vol, xxxv—0S——32 
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Genus LAKOTA,¢ new. 


Lateral angles of head prominent, antenne of the usual form. Epis- 
tome not prominent. Upper lip projecting as a prominent rounded 
lamina far beyond the epistome. Mandible with well developed palp 
situated opposite the rather small pointed molar, which is nearer the 
distal than the proximal end. First maxille with the blunt end of 
the inner plate furnished with two plumose setz; outer plate oblique 
distally where it is furnished with several spine teeth; palp two- 
jointed, the distal end widened and furnished with several teeth. Sec- 
ond maxille with the lobes rather broadly oblong, setose on the tip 
and inner margin; inner plate shorter than the outer. Maxillipeds 
with the inner plates short and broad; outer plates not extending be- 
vond the second joint of the palp, the margin devoid of spines but 
furnished with small nodular denticles. Side plates deep. First 
gnathopods subchelate; carpus rather long; hand about as wide as 
‘arpus with a nearly transverse palm. Second gnathopods with the 
hand rather narrow, and not produced at the lower angle. Last two 
pereopods rather slender, of nearly equal length, with broad basal 
joints. Branchie simple. Infero-posterior angle of third abdominal 
segment produced. Terminal uropods projecting beyond the others, 
the rami subequal, flattened, lanceolate, furnished with lateral spines 
and sete. Telson oblong, deeply cleft. 

Type of the genus.—L. carinata, new species. 

This genus is allied to 7ryphosa, but differs in that the epistome 
is not projecting, and in having shorter inner and outer plates in the 
maxillipeds. From Chironesimus, which it resembles, among other 
things, in the character of the upper lip it differs in having a nar- 
rower hand in the second gnathopods which is not widened distally, 
and in having the carpus in the first gnathopods no wider than the 
hand. 

LAKOTA CARINATA, new species. 


Eyes oblong, hght brownish in alcohol. Anterior angle of head 
acute, about reaching the tip of the first joint of the first antenne. 
First antenne short, the secondary flagellum with four joints, of 
which the first is elongate. Second antenne about a third the length 
of the body. Outer plate of first maxille with about ten spine teeth 
and a tuft of setee at the inner end of the oblique distal margin; apical 
margin of palp with about eight short teeth. Inner plate of maxilli- 
peds with several plumose setze in inner margin; outer plate with few 
setee. 

First gnathopods with the side plates somewhat widened distally, 
hand as wide and nearly as long as the carpus, subrectangular, the 


“No etymology. 
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nearly transverse palm with spines at the posterior angle. Hand of 
second gnathopods over half as long as the carpus, nearly rectangu- 
lar; palm nearly transverse. Merus of first two pereeopods wide and 
produced at the lower anterior angle; carpus about two-thirds as long 
as the propodus, which is nearly as long as the merus; dacty! about 
half as long as the preceding joint. Merus of third perwopods ex- 
panded, that of the fourth pair less so; while in the last pair the 
merus is scarcely wider than the carpus; dactyl about half the length 
of the propodus in the third pair and about one-third the length of 
the propodus in the last pair. Fifth pair of coxal plates a little 
broader than deep. Third abdominal segment with the infero-pos- 
terior angle produced into a rather short triangular tooth. Fourth 
segment with a dorsal sinus near the anterior end behind which is a 





Fic. 9.—LAKOTA CARINATA. (3, THIRD ABDOMINAL SEGMENT}; 9m, FIRST GNATHOPOD; (Ms, 
SECOND GNATHOPOD ; md, MANDIBLE; map, MAXILLIPED; t, TELSON ; Uryg, SECOND UROPOD ; 
Urs, THIRD UROPOD. 


gently arched carina. First uropods extending beyond the second but 
not the third pair; rami equal, about two-thirds as long as the pedun- 
cle, lanceolate, and armed with several spines. Rami of second perwo- 
pods about as long as the peduncle, armed with several spines, inner 
ramus slightly shorter than the outer with a constriction or incision 


at the posterior third, just in front of which is a prominence bearing 





a large spine; a smaller constriction beyond the last spine on the outer 
ramus. Third uropods with the inner ramus slightly shorter than 
the outer, but reaching beyond the first joint; terminal joint of outer 


ramus narrowly conical, inner margins of both rami with plumose 
sete ; inner ramus with three spines on the inner and two on the outer 


margin; outer ramus with five spines or pairs of spines on the outer 
margin and none on the inner, except at the end of the first joint. 
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Telson with a short spine and a small seta at the end of each lobe and 
a single dorsal spine on either side. 

Length.—10 mm. 

Locality—A single specimen from Station 4342, off South Coro- 
nado Island, 53-66 fathoms. 

Type.—Cat. No. 88537, U.S.N.M. 





SCOPELOCHEIRUS CC£CUS, new species. 


Blind. Lateral corners of the head produced into a large acute 
lobe. Antenne short; the first shorter than the second, the first 
joint very tumid, as thick as long; first jomt of the flagellum a little 
longer than the five or six others combined; accessory flagellum a 
little longer than the first jot of the primary one, the elongate first 
joint followed by two small terminal ones. Second antenne with the 
flagellum scarcely as long as the peduncle. A sinus between the 





Fie. 10.—ScoPpELOCHEIRUS C@cCcuUSs. 


epistome and the projecting upper lip. Mandibles with an elongated 
acute molar tubercle at the level of the palp. First maxille with 
the tapering inner plate nearly reaching tip of outer and furnished 
with twenty to twenty-five plumose sete on inner margin; palp with 
seven spines on distal margins, the outer one single-pointed and finely 
setose, the others not setose, bifid, with the inner tooth situated 
farther down on the side as one passes toward the inner end of the 
row. Second maxille with inner plate nearly as long as outer. 


Outer plate of maxillipeds not quite reaching end of second joint 


of palp. 
First gnathopods with the hand narrow, tapering, shorter than 


carpus; the small finger pointing toward proximal end of hand, — 


furnished with dense rows of sete on outer margin; a dense tuft of 
sete on tip of hand behind dactyl. Second gnathopods with the 
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carpus wider than the hand and nearly twice as long: hand with the 





Fic. 11.—ScoPELOCHEIRUS CiRCUS. git, FIRST GNATHOPOD; 7, LOWER LIP; md, MANDI- 
BLE; mda, FIRST MAXILLA; mae, SECOND MAXILLA} map, MAXILLIPED; t,’THLSON; ur, 
FIRST UROPOD}; 117’, THIRD UROPOD, 





a, 





Fig. 12.—ScoPpeLOCHEIRUS CQCUS. a), FIRST ANTENNA; dg, SECOND ANTENNA, (Me, SEC 
OND GNATHOPOD;: Ji, FIRST PERA®OPOD. 


palm nearly transverse. Last three pereeopods with the large basal 
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joints strongly produced downward at the posterior angle; tarsi 
about a third the preceding joint. 

Rami of third uropods longer than peduncle, the inner nearly as 
long as outer and furnished with several spines and sete on inner 
margin. Telson tapering to a narrow tip, with two dorsal pairs of 
spines, but no terminal ones. 

Length—20 mm. 

Locality.—A single female specimen, Station 4405, off San Clemente 
Island, 654-704 fathoms. 

Type.—Cat. No. 385388, U.S.N.M. 


This species is larger than the two others assigned to this genus, | 


of which the larger reaches a length of 9.5 mm. It is distinguished 
by being blind; or at least no trace of eyes could be discovered in the 
specimen examined, which was preserved in alcohol. The fourth 
abdominal segment is not indented above as in the other species of 
the genus; the outer plate of the maxillipeds is longer, the antenna, 
especially the second pair, are shorter, and the telson more pointed 
and devoid of apical spines. 


Genus KOROGA,?¢ new. 


Epistome not very prominent. Upper lip projecting and clearly 
defined from the epistome by an incision. Antennve short. Mandible 
with molar small; palp behind molar, the terminal joint narrow and 
shorter than the preceding. Lower lip and first and second maxillx 
as In Onisimus. Maxillipeds with the outer plate extending beyond 
the second joint of the palp, furnished with low teeth, but no spines 
except one or more small ones at the apex; last joint of palp ungui- 
form. Side plates deep, the anterior pair produced forward below. 
First gnathopods stout; the carpus very short; hand short and broad, 
but much longer than the carpus, subchelate with clearly defined 
palm. Second gnathopods with the hand oblong, narrower than the 


somewhat expanded carpus and not half as long, somewhat produced — 


at the infero-posterior angle; the minute dactyl articulated behind 
the middle of the distal margin. Gulls simple. Last three pairs of 
pereeopods of nearly equal length with the basal joints expanded. 
Infero-posterior angle of the third abdominal segment not strongly 
produced. Terminal uropods with flattened lanceolate rami, the 
outer ramus with a short second joint. Telson not deeply cleft. 

Type of genus.—Kk.. megalops, new species. 

This genus is closely allied to Onisimus and Pseudalibrotus. From 
both of these it differs in having a less developed molar on the man- 
dible, in having the outer plate of the maxillipeds extend beyond the 
second joint of the palp, in having stouter first gnathopods with rela- 





“No etymology. 
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tively much shorter carpus. It differs from Onisimus also in not 
having the infero-posterior angle of the third abdominal segment 
produced into an acute tooth, and from Pseudalibrotus in its shorter 
antennz, in the position of the mandibular palp, and in having the 
upper lip clearly defined from the epistome. From Lysianassa, 
which it resembles, it differs in having two set on the inner plate of 
the first maxille, in having simple gills, and in having the first 
gnathopods subchelate. From Aruga it differs in the last named 
character and in the simple gills. From Lysianopsis it differs in the 
subchelate gnathopods and the terminal uropods. 


KOROGA MEGALOPS, new species. 


Lateral lobes of head broadly rounded. Eyes very large, elongated. 
nearly meeting above. First antenne with the flagellum about as 
long as the peduncle and composed of one elongated joint and about 
seven others; secondary flagellum about two-thirds as long as the 
primary and composed of four joints. Second antennz with the last 
basal joint a little shorter than the preceding one; flagellum shorter 
than the peduncle and composed of about twelve joints. 

Epistome carinate in front, very slightly convex. Lower lip evenly 
rounded in front. Mandibles with the molar low, more or less pointed 
behind and covered with short sete. Distal margin of second ex- 
panded joint of the palp of the first maxille furnished with seven 
spine-teeth external to which are a few small serrations. Inner 
plates of maxillipeds narrow, distally truncated, furnished with 
plumose sete on inner side; outer plate with about fourteen small 
denticulations and two very small spines on distal margin. 

First gnathopods with the very short carpus furnished with a 
narrow posterior lobe closely applied to the base of the hand; hand 
quadrate, nearly as broad as long; palm transverse, about as long 
as the slightly concave posterior margin and armed with a spine at 
the end, evenly and gently convex and cut into several minute, sharp, 
irregular serrations. Second gnathopods with the lower posterior 
part of the elongated and distally widened carpus bulging and 
scabrous; hand twice as long as wide, slightly widening distally. 
First and second perwopods with the merus widened and produced 
at the antero-distal angle. 

Infero-posterior angle of the third abdominal segment a right 
angle. The posterior extremity of the dorsal side of this segment 
curves abruptly downward and overhangs a dorsal depression on the 
fourth segment, which is followed by an elevation ending abruptly 
near the posterior margin. Third uropods extending farther back 
than the others, the rami a little longer than the peduncle, the outer 
ramus somewhat the longer. Telson tapering to a notched extremity 
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with a minute spine and seta on either side of the sallow emargina- 
tion. 
Length—10 mm. 





ab, ab, 
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Fig. 13. 
MENT OF THE ABDOMEN; l.md, LEFT MANDIBLE; gm, FIRST GNATHOPOD; gnm2, SECOND 
GNATHOPOD 3 ma, FIRST MAXILLA; Mao, SECOND MAXILLA$3 map, MAXILLIPED; t, TELSON ; 
Ursz, THIRD UROPOD. 


KOROGA MEGALOPS. abs, THIRD SEGMENT OF THE ABDOMEN}; a@b4, FOURTH SEG- 





Locality.—Described from a single female carrying ova; Station 
4257, vicinity of Funter Bay, Lynn Canal, Alaska, 350 fathoms. 
Type—Cat. No. 38539, U.S.N.M. 


Genus ARUGA,?@ new. 


Side plates deep. Antenne short; secondary flagellum of first pair 
well developed; peduncle of second pair with none of the joints 
expanded. Upper lip produced forward into a rounded keel-like 
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projection which is separated from the epistome by a narrow fissure. 
Mandibles rather narrow; palp slender and situated near the middle 
of the mandible; cutting edge rather narrow and edentate; molar 
small and situated nearer the distal end than the palp. First maxille 
with the inner plate devoid of terminal set; palp two-jointed, bent 
around the outer plate, the second joint crenulate to minutely dentate 
around the distal end. Plates of second maxille narrow, setose dis- 
tally. Mawillipeds with the inner plate narrow, devoid of spines, 
and reaching the middle of the outer plate; outer plate devoid of 
spines, crenulate to minutely dentate on the margin; palp slender; 
dactyl spiniform. First gnathopods simple; second subchelate, to 
chelate. Persopods rather slender, the basal joints of the last three 
pairs widely expanded. Gills with plates on both sides. Uropods 
with styliform rami, the last pair smaller than the others, with the 
rami subequal. Telson short, entire. 

Type of genus.—A. oculata, new species. 

This genus is allied to Lystanella, but differs in the absence of setie 
on the inner ramus of the first maxille and in the simple first 
gnathopods. 

ARUGA OCULATA, new species. 


Eyes large, oblong. Lateral angles of the head produced into an 
acute triangular lobe. First antenne with the second joint of the 
peduncle nearly as long as wide; third very short; first joint of 
flagellum elongated; secondary flagellum with about five joints. 
Second antennz about as long as the first, last two joints of peduncle 
of nearly equal length. Outer plate of maxillipeds devoid of sete 
and reaching end of second joint of palp. First gnathopods rather 
stout; side plate large and expanded below. Second gnathopods 
with very narrow basal joint; hand small, with the lower posterior 
angle produced so as to make it almost chelate. First and second 
perwopods with the merus widened and produced into an acute lobe 
at the lower anterior angle. Third perwopods short, the basal joint 
as wide as deep; merus dilated and produced at the infero-posterior 
angle. Fourth and fifth pereopods more elongate, the broad basal 
joints serrated behind; merus slightly dilated in the fourth and not 
unusually so in the fifth; dactyls rather narrow and smooth. Third 
abdominal segment with a sinus above the not very prominent lateral 
angle. Fourth segment with a dorsal depression near the base. 
Uropods reaching back to about the same point: peduncles armed 
above with spines which are well developed in the first and second 
pairs but small in the third. Rami of first pair subequal, styliform, 
shorter than the peduncle, and armed with few spines; in the second 
pair the rami are subequal and much longer than the peduncle; the 
outer ramus is styliform and evenly tapering but the inner one is 
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furnished with a notch at about its posterior third just proximal to 
which is a small prominence bearing a large spine. Third uropods 





Fic. 14.—ARUGA OCULATA. G3, THIRD SEGMENT OF THE ABDOMEN 3 924, FIRST GNATHOPOD 3 
gN2, SECOND GNATHOPOD; t, TELSON ; rz, THIRD UROPOD. 





Fig. 15.—ARUGA OCULATA. md, MANDIBLE; 27, FIRST MAXILLA; Me, SECOND MAXILLA, 
mrp, MAXILLIPED; pi, FIRST PERAOPOD; ps, FIFTH PERMOPOD; Ur, FIRST UROPOD; Urs, 
SECOND UROPOD. 


with the peduncle slightly longer than the rami and produced at the 
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upper posterior angle, rami narrow, equal and furnished with one 
or more minute spinules near the tip. Telson a little longer than 
wide, the posterior margin very slightly concave and furnished with 
a pair of very short setz on either side of the middle. 

Length—l4 mm. 

Locality—A single female specimen from Station 4304, off Point 
Loma, 25 fathoms. 

Type.—Cat. No. 38540, U.S.N.M. 


FAMILY AMPELISCID®. 


AMPELISCA CRISTATA, new species. 


Eyes surrounded by red pigment. First antennw very short, the 
first joint a little over half length of second. Second antennw about 





Fic. 16.—AMPELISCA CRISTATA, FEMALE. ©), FIRST ANTENNA} abs, THIRD SFEGMENT OF 
THE ABDOMEN ; aby, FOURTH SEGMENT OF THE ABDOMEN ; 7), FIRST PERMOPOD; ¢t, TELSON ; 
ur;, FIRST UROPOD; U7rs, THIRD UROPOD. 


the length of body; last basal joint about three-fifths length of pre- 
ceding one. Hand of first gnathopod narrower than carpus and 
about two-thirds as long, almost simple. Hand of second gnatho- 
pods less than half length of propodus. Dactyl of first two permo- 
pods larger than two preceding joints, merus of first produced to 
about middle of carpus in front. Fourth perwopods with anterior 
margin of basal joint produced and rounded where it is furnished 
with plumose sete; remaining joints armed in front with spines. 
Ischium of last pereopods much wider than long; basal lobe pro- 
duced to beyond middle of merus, with the lower margin transverse ; 
merus produced into a pointed lobe behind carpus nearly to its 
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middle; carpus longer than merus, produced behind a little more— 
than in front; dactyl attenuate, shorter than propodus. Postero-_ 
inferior angle of third abdominal segment produced into an acute | 


tooth, above which the margin is strongly bisinuate. Fourth ab- 


dominal segment with a rather prominent dorsal crest which is 


rounded behind. 


First uropods reaching but slightly beyond peduncle of third pair, 
with equal rami about as long as the peduncle; outer ramus with-— 


out spines: inner with several, mainly on basal half. Second uro- 
I ; 
pods with equal rami about as long as peduncle, armed on one side 


with several spines, along subterminal spine on outer ramus. Rami- 
of third pair broad, equal, furnished with long plumose sete, inner 





FiG. 17.—AMPELISCA CRISTATA, FEMALE. 94, FIRST GNATHOPOD3 Qiso, SECOND GNATHO- 
POD; Pz, THIRD PEREOPOD; ps, FIFTH PERASOPOD. 


with a prominence on lower side of base. Telson elongated, tip 
rounded and armed with several spinules. 

Length—l4 mm. 

Locality.—Station 4304, off Point Loma, 25 fathoms. 

Type.—Cat. No. 38541, U.S.N.M. 

Additional locality.—Station 4549, Monterey Bay, 56-57 fathoms. 

This species is very closely allied to A. macrocephala, but differs 
in having a single well-developed crest on the dorsal side of the 
fourth abdominal segment instead of a depression followed by a 
small carina; the telson differs in having several spinules at the tip 
of each lobe instead of a single one; the rami of the terminal uropods 
are somewhat broader. 
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AMPELISCA PLUMOSA, new species. 


_ Fematle.—Corneal lenses absent, Head about as long as the first 
three thoracic segments. First antenne about half the length of the 
second; second joint about twice length of first; flagellum three 
times length of peduncle. Second antenne as long as the body; a 
laminate process below base of peduncle divided into two lobes the 
posterior of which is acute; last joint of slender peduncle two-thirds 
length of preceding one; side plates with long plumose sete on 
lower margin; infero-posterior angle of first two pairs with a 
small tooth. Hand of first gnathopods about as long and broad as 
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Fic. 18—AMPELISCA PLUMOSA, FEMALE. dbs, THIRD SEGMENT OF THE ABDOMEN; aly, 
FOURTH SEGMENT OF THE ABDOMEN} 9m, FIRST GNATHOPOD; Ps, THIRD PERAWOPOD, Ps, 
FIFTH PERXOPOD; t, TELSON; Ur, FIRST UROPOD; Urs, THIRD UROPOD. 

earpus; second gnathopods much longer than first, very slender, the 
‘carpus about twice the length of the narrow hand. Dactyl of the 
first two peropods fully as long as the two preceding joints com- 
‘bined. Third and fourth pereopods with few sete and no spines 
except on distal end of carpus. Basal joint of last pereeopods pro- 
duced downward only to end of following joint: merus scarcely 
longer than ischium, and produced downward both in front and 
behind; the two following joints of subequal length and slightly 
longer than the straight dactyl. 


510 


Infero-lateral angle of third abdominal segment rounded. Fourth 
abdominal segment with a dorsal carina which increases in height 
toward the posterior end, where it. 1s somewhat upturned. Rami of 
first uropods slender, about as long as peduncle; the outer one 
shghtly narrower than the inner, but nearly as long and devoid of 
spines; inner ramus with two short spines. Rami of second uropods 
shorter than peduncle, much broader than those of first pair, nearly 
equal in length and armed with several short spines. Terminal 
uropods with flattened subequal rami furnished with long plumose 
sete ; extremities blunt. Telson twice as long as broad, cleft to base, 
and tapering beyond middle. 
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Length—13 mm. 
Locality.—Station 4381, a single female specimen, off North Coro- 


nado Island, 618-667 fathoms. 
Type. 


Cat. No. 38542, U.S.N.M. 
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Fic. 19.—AMPELISCA MACROCEPHALA, FEMALE. db3, THIRD SEGMENT OF THE ABDOMEN ; 
P2, SECOND PERROPOD} ps3, THIRD _PERHOPOD; ps, FIFTH PER®OPOD; t, TELSON; Urs, 
THIRD UROPOD. 


AMPELISCA MACROCEPHALA Lilljeborg. 


Localities—Station 4522, Monterey Bay, 130-149 fathoms, one 
specimen; Station 4549, Monterey Bay, 56-57 fathoms, two specimens; 
Station 4551, Monterey Bay, 46-56 fathoms, one specimen; Station 
4555, Monterey Bay, 66-69 fathoms, one specimen. 
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AMPELISCA PACIFICA, new species. 


First antenne very slender, scarcely one-fourth the length of the 
body, the tumid first joint about a third the length of the second and 
about equal to the third; flagellum longer than peduncle and com- 
posed of about ten or twelve narrow joints. Peduncle of second anten- 
ne about as long as first pair, the last joint of the peduncle four-fifths 
the length of the preceding one. First gnathopods with hand shorter 
than carpus; hand of second gnathopods about half the length of car- 
pus. Dactyl of first and second pereeopods longer than the two pre- 
ceding joints combined; merus of first pereeopods produced in front 





Fic. 20.—AMPELISCA PACIFICA, FEMALE. (, FIRST ANTENNA$ @by, FOURTH ABDOMINAL 
SEGMENT; gn, GNATHOPOD ; py, FOURTH PERMHOPOD. 


nearly to distal end of carpus; much less strongly produced in second 
pair. Fourth pereopods with spines on anterior margin of carpus 
and propodus. Tail of basal joint of last perseeopods produced to 
middle of merus; ischium broader than long; merus produced down- 
ward posteriorly to beyond middle of carpus and bearing about six 
long plumose sete on outer side of expansion, and a spine at the tip; 
carpus as long as merus on posterior side, armed with several spines 
at lower extremity, both in front of and behind propodus, and a 
single spine on anterior margin; dactyl attenuate at tip, shorter than 
propodus. Infero-posterior angle of third abdominal segment pro- 
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duced into a prominent acute tooth, above which the margin is 
bisinuate. Dorsal side of fourth abdominal segment with a shallow 
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Fig. 21.—AMPHLISCA PACIFICA FEMALE. QJN2, SECOND GNATHOPOD ; p?, SECOND PERAOPOD. 





FIG. 22.—AMPELISCA PACIFICA, FEMALE. abs, THIRD ABDOMINAL SEGMENT; md, MANDI- 
BLE, mrp, TIP OF MAXILLIPED } ps, FIFTH PERASOPOD ; t, TELSON ; Wry, FIRST UROPOD ; Urs, 


rHIRD UROPOD 


roucavity near the middle, behind which it is somewhat elevated ; the 
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Rami of first uropods longer than peduncle, subequal and reaching 
to middle of rami of third pair, outer ramus devoid of spines, inner 
with twenty to twenty-five on upper margin. Second uropods with 
rami equal, a little longer than peduncle, armed with several short 
spines on one edge, outer ramus with a very long spine near tip. 
Third uropods with broad, flat rami broadly rounded at tip except for 
a small cusp, and furnished distally with long plumose sete. Telson 
elongate and armed with about four short spines on either lobe. 

Length.—12 mm. 

Locality.—Station 4549, Monterey Bay, 56-57 fathoms, two females; 
Station 4556, Monterey Bay, 56-59 fathoms, one female, type. 

Type.—Cat. No. 38543, U.S.N.M. 

This species is readily distinguished from the others here described, 
as well as most others of the genus, by the wide rami of the terminal 
uropods with their broadly rounded extremities. The penultimate 
joint of the palp of the maxillipeds is peculiar in being produced be- 
yond the articulation of the dactyl, so that the latter appears to arise 
from near the middle of the inner margin. 


AMPELISCA CALIFORNICA, new species. 


Female.—Head about as long as first three segments of thorax; 
lower pair of eyes on anterior margin of head. First antenne but 
shghtly exceeding peduncle of second, the second joint three times 
length of first; flagellum over twice length of peduncle. Second an- 
tenne nearly as long as body; last joint of elongate peduncle a little 
shorter than preceding one; flagellum nearly twice the peduncle. 
First gnathopods with hand shorter than carpus; palm at angle of 
about 45° with posterior margin of hand. Second gnathopods con- 
siderably longer and more slender than the first; hand about half the 
length of the narrow carpus. First two perzopods with the dacty! 
over a half longer than the two preceding joints combined. Third 
and fourth pereopods with plumose sete around the prominent 
rounded anterior projections of the basal joints; anterior margin of 
propodus of fourth pereeopod armed with long spines which are ab- 
sent on corresponding joint of third pair. Last pair of pereopods 
with basal joint produced slightly beyond end of the ischium; which 
is nearly as long as broad; merus produced obliquely downward pos- 
teriorly into a large oblong lobe fringed with plumose sete; carpus 
produced downward in front into an acute triangular lobe whose 
lower margin is furnished with a few sete and three stout spines, each 
bearing a small cilium; anterior margin with a small prominence 
near the lower end bearing a short spine; dactyl shorter than propo- 
dus and attenuate and flexible at tip. 

Infero-posterior angle of third abdominal segment produced into 
a tooth. Fourth abdominal segment with a dorsal crest, which bears 

Proc. N. M. vol. xxxv—08——33 
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an elevation near the middle : and a . sharper one at posterior end. First 
uropods not nearly reac hing the middle of the rami of second uropods, 
with equal and narrow rami, the inner one armed with about six 
spines; the outer one smooth. Second uropods with rami rather 
stout, subequal, about as long as peduncle and armed with numerous 
short spines in the margins, the outer ramus bearing also a very long 
slender spine near the tip. Third uropods: with narrow subequal 
rami; outer one with plumose setz on inner margin; both rami de- 
void of spines, but a pair of spines on upper distal angle of peduncle. 
Telson narrow, inner sides of the two lobes produced into an acute 
point, between which and a smaller second point are about four small 
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sete. 
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FIG. 235.—AMPELISCA CALIFCRNICA, FEMALE. THE UPPER FIGURE OVER aby IS FROM A | 
MALE FROM STATION 4549. abs, THIRD SEGMENT OF THE ABDOMEN; @b4, FOURTH SEG- 
MENT OF THE ABDOMEN} 9g, FIRST GNATHOPOD; po, SECOND PERAOPOD; ps3, THIRD 
PERMOPOD ; ps5, FIFTH PERZZOPOD; t, TELSON; 171, FIRST UROPOD; 113, THIRD UROPOD. 


Male.—The first antenne may not reach beyond the end of the 
penultimate joint of the second pair, and the latter may be much 
longer than the body. 

Length—15 mm. 

Localities. —Station 4342, off South Coronado Island, 53-66 fath- 
oms; Station 4433, off Santa Rosa Island, 243-265 fathoms; Station 
1436, off San Miguel Island, 264-271 fathoms; Station 4549, Monte- 
rey Bay, 56-57 fathoms. 

l'ype.—Cat. No. 38544, U.S.N.M. 

This species is allied to A. brevicornis (Costa), but the fourth joint 
of the first persopods is not produced into a prominent distal lobe ; 
the tooth at the infero-posterior angle of the third abdominal seg- 
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ment is not so prominent nor the margin above it so strongly sinu- 
ous; the dactyls of the first two perzeopods are longer, and the tel- 
son has a very different extremity. It is distinguished from most 
species of the genus, except brevicornis, by the very large lobe on the 
posterior side of the merus of the last pereeopods. In a male speci- 
men from Station 4549 the anterior elevation on the dorsal side of 
‘the fourth abdominal segment was acute and the posterior one more 
prominent than in the other specimens examined. The terminal 
uropods are about the same in the two sexes, except that the rami 
are somewhat broader in the male. The species also resembles A. 
pugetica Stimpson, but the last three abdominal segments can scarcely 
be said to be “ separated from the preceding ones by a deep notch.” 


AMPELISCA CECA, new species. 


Eyes absent. First antenne but little longer than the peduncle of 
the second; the peduncle not reaching the middle of the antepenul- 





Fic. 24.—AMPELISCA CGBCA. abs, THIRD SEGMENT OF THE ABDOMEN; aly, FOURTH SEG- 
MENT OF THE ABDOMEN; g/t, FIRST GNATHOPOD; Qgne, SECOND GNATHOPOD; pi, FIRST 
PEROPOD; py, FOURTH PHEROPOD; ps, FIFTH PERM®OPOD; t,'CQLSON; urs, THIRD UROPOD. 


timate joint of the peduncle of the second pair; first joint over half 
as thick as long and about half the length of the second; flagellum 
about eighteen-jointed. Second antenne about as long as the body; 
the last two joints of the slender elongated peduncle of subequal 
length. 
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Mirst gnathopods with the hand narrowly oval with the palm 
and posterior margin forming an even regular curve. First and 
second perreopods with the dactyls slightly longer than the two pre- 
ceding joints combined. Third) perweopods with the basal jort 
broadly and evenly rounded in front with a few plumose sete near 
the middle of the anterior margin; posterior margin produced into 
a very prominent rounded lobe; carpus with two pairs of short 
spines near the anterior margin and a cluster at the lower margin; 
propodus with two spines on posterior margin and with several setee 
but no spines in the anterior one. Fourth perwopods with a few 
plumose setee near the middle of the rounded and projecting anterior 
Inargins carpus with five or six spines on anterior margin and a 
cluster of several at the distal end; propodus with two spines on 
posterior margin and a row of eight or nine on the distal two-thirds 
of the anterior margin. Basal jot of the last perwopods with the 
posterior expansion obliquely rounded off below; third joint about 
as long as the fourth, exelusive of the posterior lobe; fourth joint 
with a posterior lobe extending behind the following joint as far as 
its distal third or fourth and furnished with about nine long plumose 
sete on its posterior and distal margins; fifth joint about as long as 
the sixth; dactyl markedly shorter than the preceding joint. 

Infero-posterior angle of the third abdominal segment almost a 
night angle and but very slightly produced. lourth segment with a 
dorsal depression anteriorly, followed by crest whose posterior end 
is considerably above the following segment. Third wropods with 
rather broadly lanceolate rami, which are devoid of marginal spines 
but are furnished with sete on the distal portion of their opposed 
margins and along the outer side of the outer ramus.  ‘Telson twice 
as long as broad, armed with (wo pairs of dorsal spinules, and fur- 
nished with a spinule and a seta at the tip of each lobe. 

Length.—12 mm. 

Locality.—& single specimen from Station 4415, off Santa Barbare 
Island, 802-638 fathoms, along with specimens of Acanthopleustes 
CHNECTONS, 

T'ype.—Cat. No, 38545, U.S.N.M. 

This species resembles cl. odontoplan Sars, but the head is not 
earinate dorsally; the first pairs of side plates are devoid of a tooth 
al the infero-posterior angle, the hand of the first gnathopods has 
the posterior margin more evenly curved, and the posterior expansion 
of the last perwopods is oblique instead of transversely truncated 
below. Trom al. californica it is readily distinguished by its absence 
of eyes, by the smaller posterior lobe of the merus of the posterior 
permopods, by the broader terminal uropods, and by the extremity 
of the telson. 
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AMPELISCA LOBATA, new species. 


Lower pair of eyes on the margin of the head. First antennw 
nearly half as long as the body, the first segment of the peduncle 
about as long as the second one, the third very short; flagellum over 
three times the length of the peduncle. Second antennw nearly as 
long as the body, the last joint of the peduncle nearly as long as the 
preceding. 

First gnathopods with the hand narrowly oval, shorter and much 
narrower than the carpus, the palm and posterior margin forming 
an even curve. Hand of second gnathopods two-thirds the length 
of the carpus; dactyl about three-fourths the length of the hand. 
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6, 25—AMPELISC BATA. thy, ' ‘D> SKOMENT OF THE ABDOMEN | Oly, FYOURTH ska- 
FG, 25.—AMPULASCA LOBAT bz, THIRD SKOMENT OF THE f I 
MENT OF THE ABDOMEN YM, FKIEST GNATUOVOD; Pz, THIRD PENMOVOD; Psy, FOURTH 
PERMOVOD: Pz, FIFTH PERMOPOD; t, TELSON | Ure, THIKD UROPOD. 








First and second perwopods with the dactyl about as long as the 
two preceding joints combined. Third perwopods with a very promi 
nent lobe on the posterior side of the basal joint much as in A. 
ceca; carpus armed as in cvca. Fourth perwopods with the an- 
terior margin furnished with several spines and projecting at the 
middle, but devoid of plumose sete; carpus with about five long and 
many more short spines on the anterior margin, and a cluster at the 
distal end; propodus with about six spines on the anterior margin. 
Last perwopods with the posterior expansion of the basal segment 
rather narrow, rounded below, and produced but slightly beyond the 
end of the ischium; mervs with a posterior lobe which is produced 















a 


ri 


518 PROCEEDINGS OF THE NATIONAL MUSEUM. Vol. XXXV. 








downward but not so far as the middle of the following joint and 
furnished with ten to twelve plumose sete. 

Infero-posterior angle of third abdominal segment nearly a right 
angle and not produced. Fourth segment with a dorsal depression 
followed by an elevation, which does not end posteriorly in a tooth. 
Third uropods with lanceolate flattened rami which are furnished 
with a few sete; a few short spines on outer margin of the outer 
ramus. Telson twice as long as wide, with a notch at the tip of each 
lobe in which is situated a short spine; the inner side of the notch 
prolonged into an acute point. 

Length.—9 mm. 

Locality.—A single specimen from Station 4420, off San Nicolas 
Island, 32-83 fathoms. 

Type.—Cat. No. 38546, U.S.N.M. 

This species is unusual in having the peduncle of the first antenne 
very short, with the first and second joints of nearly equal length. It 
resembles 4. cwca, but differs from it, im addition to having well 
developed eyes, in having a narrower posterior lobe on the basal 
joint of the last perseopods which is not produced so far downward, 
in having the elevation on the fourth abdominal segment less high, 
in having the outer branch of the terminal uropods armed with 
short spines on the outer margin, and in the distal extremity of the 
telson. 





HAPLOOPS TUBICOLA Lilljeborg. 


A single specimen from Station 4454, Monterey Bay, 65-71 fathoms. 


BYBLIS GAIMARDII Krfyer. 


A single specimen each from Monterey Bay, Stations 4549, 56-57 
fathoms, and 4551, 46-56 fathoms. 


Family PHOXOCEPHALIDA. 


PARAPHOXUS ROBUSTUS, new species. 


Head nearly as long as the first three segments of the thorax, the 
hood evenly convex above and subacute at the tip. Eyes very large 
in the male, nearly meeting above, small and oblong in the female. 
First antenne with the second joint nearly as long as the first; fla-_ 
gellum shorter than the peduncle; secondary flagellum over half the 
length of the primary. Second antenne about the same in the two 
sexes, about as long as the first, the penultimate joint expanded, fur- 
nished laterally with a row of several spines, and with numerous 
long plumose sete on the lower margin; last basal joint with two 
groups of lateral spines; flagellum seven-jointed and scarcely as long 
as the last two joints of the peduncle. Mandibles much as in P. 
oculatus. Maxillipeds with the outer plate reaching nearly to the 


nwo. 1654. AMPHIPODA FROM WEST NORTH AMERICA—HOLMES. 519. 








middle of the second joint of the palp, the inner margin armed with 
eight curved spines which increase rapidly in length toward the distal 


end. 





TN 


Fig. 26.—HAPLOOPS TUBICOLA. dbs, THIRD SEGMENT OF THE ABDOMEN ; gm, FIRST GNATHO- 
POD; (Ms, SECOND GNATHOPOD; pi, FIRST PERAOPOD; p4, FOURTH PER®OPOD; ps, FIFTH 
PERMOPOD; t, TELSON; Urz, THIRD UROPOD. 


Gnathopods similar in shape, the second shghtly the larger, the 
hands rather narrower than in oculatus, and not widened distally. 
The side plate of the first pair bears about eighteen plumose sete in 
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the lower margin, that of the second pair about twelve. First and 
second perzopods with a very large spine at the distal end of the car- 
pus, which extends as far as the tip of the propodus; dactyls curved 
and about two-thirds the length of the preceding joint. Fourth pe- 
reopods stouter than in oculatus, the entire anterior margin of the 
basal joint furnished with plumose sete and the lower portion of the 
anterior margin armed with short spines. Basal joint of last pereeo- 
pods broadly oval in general outline, the posterior margin with about 
seven rather large serrations, the lower margin not serrate but fur- 
nished with about six very short sete. 
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I'ig. 27.—PARAPHOXUS ROBUSTUS, FEMALE. dbs, THIRD SEGMENT OF THE ABDOMEN; gm, 
FIRST GNATHOPOD 5) (Ne, SECOND GNATHOPOD 5 md, MANDIBLE; ma, FIRST MAXILLA,; 
M2, SECOND MAXILLA; map, MAXILLIPED; p, PALP OF MANDIBLE WHICH IS NOT SHOWN 
IN THE FIGURE; Py, FOURTH PEROPOD ; Ps, FIFTH PERAOPOD. 

Third abdominal segment with several plumose sete on the lower 
margin, infero-posterior angle produced into an acute lobe whose 
upper margin is furnished with sete. Third uropods with the inner 
ramus very short in the female; the rami nearly equal in the male 
and not fringed with plumose sete. Telson oblong, deeply cleft, the 
lobes with long terminal sete. 

Length.—8 mim. 

Locality.—A male and a female specimen from Station 4304, off 
Point Loma, 25 fathoms. 

T'ype.—Cat. No. 88547, U.S.N.M. 
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This species may readily be distinguished from P. oculatus by its 
stouter appendages, by its acute infero-posterior angle of the third 
abdominal segment, by its narrower hands, and by the larger number 
of sete on the lower margins of the anterior coxal plates. From P. 
spinosus it is readily distinguished by the much broader joints of the 
posterior perzeopods and the larger serrations in the posterior margin 
of the basal joints of these appendages. The lack of fringes of plu- 
mose sete on the terminal uropods in the male distinguishes it from 
the other species of the genus. 


HARPINIA OCULATA, new species. 


Eyes rather small, oblong, oblique; postantennal corners of the 
head not prominent. Antenne short, subequal, the stout first joint 
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Fig. 28.—HARPINA OCULATA, FEMALE. ab;, THIRD SEGMENT OF THE ABDOMEN; gy, FIRST 
GNATHOPOD; map, END OF PALP OF MAXILLIPED; p4, FOURTH PEREZOPOD; ps5, FIFTH 
PEREOPOD; urz, THIRD UROPOD. x 


3 


of the first antenne much longer than the next two, the distal part of 
the lower margin furnished with about twelve distally plumose sete, 
the second joint with about ten long sete on the distal half of the 
lower margin; flagellum with about nine joints; secondary flagellum 
about two-thirds the length of the primary, and composed of about 
seven joints, Second antenne with a very long narrow acute lobe 
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on the first basal: joint: the expanded penultimate joint of the pe- 
duncle armed with nine spines and about ten plumose setze around the 
lower anterior angle; distal part of lower margin of last basal joint 
with about eight long plumose sete and a pair of long spines; flagel- 
lum with about nine joints. Mandibular palp very narrow, the last 
joint a little longer than the preceding and furnished with sete on 
its oblique tip and distal half. First maxille with the small inner 
plate rounded and furnished with a large and a small seta; the joint 
between the first and second segments of the palp not so clearly 
marked as usual. Maxillipeds with the outer plate reaching about 
to the middle of the second joint of the palp; last joint of sap very 
small, furnished with a long curved spine at the tip and two smaller 
ones on the inner and a short seta on the outer margin. 

First and second gnathopods of nearly the same size and shape; 
lower margin of coxa of first pair with over twenty-five plumose 
setae, those of the three following appendages with fifteen to seven- 
teen sete. Penultimate pereopods long, basal joint with plumose 
sete along the whole of both margins, the hind margin with a convex- 
ity near the base which is not so prominent as in-//. affinis,; terminal 
joint styliform, nearly straight and about half as long as the pre- 
ceding. Last pereeopods very small, the basal joint with about twen- 
ty-five serrations on the posterior, lower, and a part of the anterior 
margin; from each notch between the serrations arises a long plu- 
mose seta; ischium with three spines and four plumose sets on promi- 
nent distal margin; merus with about seven spines on distal portion 
of anterior margin, many of them accompanied by long sparingly 
plumose sete; carpus with three pairs of sete on anterior margin; 
dactyl very slender and about as long as the propodus. 

Third abdominal segment produced at the infero-posterior angle 
into an acute lobe, which is not strongly upturned; lower margin 
with about twenty-two plumose sete; margin above posterior angle 
ciliated and furnished with a few slender spines. Fourth abdominal 
segment gently concave above with no prominent elevation. Outer 

‘ramus of third uropods about twice as long as the peduncle, armed 

with about eight spines on outer margin; terminal segment very 
small, searcely longer than broad and bearing a pair of long spines ; 
inner ramus about three-fifths the length of the outer, narrowing 
distally from an expanded base, and armed with four spines; the 
distal margin of the peduncle is armed with about ten spines; apices 
of telson divergent and broadly rounded. 

Length.—8 mm. 

Locality.—Single female specimen from Station 4342, off South 
Coronado Island, 53-66 fathoms. 

Type—Cat. No. 38548 U.S.N.M. 
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This species is distinguished from the other species of the genus 
| hitherto described in having fairly conspicuous eyes. In every other 
respect it agrees perfectly: with the generic characters of /Zarpinia 
as given by Sars and Stebbing. 


HARPINIA AFFINIS, new species. 


Female—Hood prominent, apex rounded; sides of head with a 
small angular projection. Antenne: short, the peduncles searcely 
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Fic. 29.—HARPINIA AFFINIS, FEMALE. (4, FIRST ANTENNA3 dbs, THIRD SEGMENT OF THE 
ABDOMEN; gt, FIRST GNATHOPOD; py, FOURTH PERXOPOD; ps, FIFTH PERMOPOD; f, 
TELSON ; Urs THIRD UROPOD. 


reaching tip of hood; first joint of first pair nearly equal to the rest 
of the appendage and furnished with about six plumose sete at lower 
anterior angle; second joint with about eight plumose setz on lower 
side; flagellum about nine-jointed; secondary flagellum over half the 
length of primary and consisting of about six joints. Second antenne 
about as long as primary; about six long spines and nine or ten Jong 
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plumose sete on expanded lower side of penultimate joint of peduncle; 
flagellum shorter than peduncle. 

First enathopods with about nineteen plumose sete on lower mar- 
ein of side plate; hand with an oblique palm, which is shorter than 
the posterior margin and defined above by a triangular tooth with 
a strong spine at its base. Second gnathopods much lke the first; 
side plate with about fourteen plumose sete. Fourth pereopod over 
half the length of the body, the basal joint with a prominent rounded 
lobe on upper half and bearing plumose sete: on posterior as well as 
anterior margin. Fifth pereopod with the posterior lobe of the 
basal joint strongly produced downward and rounded, and furnished 
with serrations with plumose sete in the angles between them; the 
serrations increase in size around the postero-lateral angle where 
many of them become double pointed. 

Third abdominal segment with plumose sete on lower margin, the 
posterior angle produced into a long, strongly upturned tooth. Third 
uropod with the outer ramus fully twice the length of the peduncle, 
the outer margin armed with six spines, the inner with two; terminal 
joint minute, about as broad as long and bearing two long spines. 
Inner ramus slightly over half the length of outer, with two terminal 
spines and one on inner margin. Telson about as broad as long, the 
lobes rounded. 

Length.—9 mm. 

Locality.—A single female specimen from Station 4554, Monterey 
Bay, 60-80 fathoms. 

T'ype.—Cat. No. 38549, U.S.N.M. 

This species is closely alhed to Harpinia plumosa (Kreyer), but 
it differs from it in having a much larger number of sete on the 
lower margins of the side plates; in having rather more slender gnath- 
opoas; in having the posterior margin of the basal joint of the penulti- 
mate pereopods furnished with plumose setee and a prominent lobe; 
in having several well marked and regularly arranged teeth or serra- 
tions on the posterior margin of the basal joint of the last perseopods, 
in having the second joint of the outer branch of the terminal uropods 
minute, and in having the outer margin armed with a greater number 
of spines. From /7. neglecta it differs in having much less prominent 
lateral angles of the head and in having a more strongly upturned 
tooth on the third abdominal segment. 





Family METOPIDA. 


METOPA PACIFICA, new species. 





Male.—First antenne almost as large as the second, which nearly 
equals the length of the body; flagellum shorter than the pedunele, 
which extends slightly beyond the penultimate joint of the peduncle 
of the second antenne. Peduncle of second antenne very elongate, 
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the last two joints subequal; flagellum shorter than last joint of 
peduncle. Maxillipeds slender, with very small outer plate. First 


UY, 





md 


ii 
Fic. 30.—MBTOPA PACIFICA, MALE. THE MANDIBLE IS DRAWN TO A LARGER SCALE THAN 
THE OTHER FIGURES. gm, FIRST GNATHOPOD; md, MANDIBLE} map, MAXILLIPED; t, 
TELSON 5 Ure, SECOND UROPOD. 
gnathopods with carpus considerably longer than the hand, which is 
distinctly subchelate, widening distally; dactyl armed within with 
minute spinules. Second gnathopods large; a large tooth at distal 
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Fic. 31.—METOPA PACIFICA, MALE. (itz, SECOND GNATHOPOD; )\, FIRST PERDOPOD; po, 
SECOND PERAZOPOD. 


end of palm, another near the middle, proximal to which is a rounded 
dentate lobe; margin between the middle and distal teeth produced 
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and armed with small rounded teeth. First two perzeopods slender, 
the first more so than the second, with the dactyl about half the length 
of the propodus; dactyl of the second pair about two-thirds the 
length of the propodus; stouter and more curved than in the first. 
Last three pereeopods with the merus not widely expanded and only 
moderately produced downward at the lower angle; dactyls half the 
length of the propodi. Ramus of third uropods shghtly longer than 
the peduncle, the second joint shghtly larger than the first. Telson 
oval, obtuse. 

Female—The female has the palm of the hand of the second 
enathopods much more regular than in the male; there is a tooth 
and a pair of spines at the distal end of the palm, a smaller tooth near 
the middle, with some irregular teeth between it and the articulation 
of the dactyl; several small rounded teeth between the middle of the 
palm and the distal end. The same features occur as in the hand of 
the male, but they are much less pronounced. 

Length.—6 mm. 

Locality.—Station 4516, Monterey Bay, 718-756 fathoms. 

Type.—Cat. No. 38550, U.S.N.M. 

Family PARDALISCID A. 
NICIPPE TUMIDA Bruzelius. 


A single female specimen from Station 4549, Monterey Bay, 56-57 
fathoms. 


Family LILJEBORGIIDZ. 
LILJEBORGIA BREVICORNIS (Bruzelius). 


A single specimen from Station 4430, of Santa Cruz Island, 197— 
281 fathoms. 
Family CALLIOPIID 2. 


Genus GRACILIPES,¢@ new. 


Antenne slender, elongated, with elongated peduncles, the first 
pair devoid of an accessory flagellum. Upper lip rounded, not 
bilobed. Mandibles with well-developed molar, dentate cutting- 
edge, and three-jointed palp. First maxilla normal with rather 
slender two-jointed palp. Second maxille with oblong subequal 
lobes. Maxillipeds with enormously developed palp; outer plate 
devoid of marginal spines, and reaching but little beyond the first 
joint of the palp. Side plates very small; gnathopods similar, hearly 
equal in size, with large elongated hands, the palms of which include 
the larger part of the posterior margin. First two pairs of pereo- 





@¥rom the Latin words gracilis, slender, and pes, foot. 
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pods very slender, with straight dactyls. Last three pairs of perzeo- 
pods greatly elongated ; basal joints narrow, dactyls long and straight. 
Pleopods large. First two pairs of uropods with narrow attenuated 
rami; third pair with the rami broader and more flattened. Telson 
long, narrow, and emarginate. 

Type.—G. natator, new species. 

I have placed this genus in the family Calliopiide, although it 
forms a somewhat aberrant member of that group. The peduncles 
of the antenne and the palps of the maxillipeds are much more elon- 
gated than in the other genera. The genus /Taliragoides approaches 
it in having small side plates and long slender perzeopods with very 
narrow dactyls, but in other respects it is quite different. 





GRACILIPES NATATOR, new species. 


Antenne very slender, about as long as the body, and of subequal 
length. Peduncle of first antenne elongate, about half the length 
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Fig. 32.—GRACILIPES NATATOR. 


of the body, the second joint nearly a half longer than the first and 
over twice the length of the third; flagellum about equal to the 
peduncle, the elongate segments furnished with minute sete less than 
half the diameter of the segments in length. Second antenne with 
the peduncle exceeding that of the first, the last joint very slender 
and somewhat longer than the flagellum and markedly longer than 
the preceding joint. Along the lower and outer side of the first 
antenne, and to a greater extent along the upper side of the second 
pair, are numerous cup-like organs resembling calceole both on the 
peduncles and the flagella. 


528 
Mandibles with well-developed molar, which is margined with 

slightly curved spines; spine row with four large sete on each man- 

dible, with a small plumose seta at the base of each spine; secondary 
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Fic. 33.—GRACILIPES NATATOR. gm, FIRST GNATHOPOD; gn2, SECOND GNATHOPOD; md, 
MANDIBLB $ 21, FIRST MAXILLA 3} M2, SECOND MAXILLA; Ul, UPPER LIP. 
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Fic. 34.—GRACILIPES NATATOR. map, MAXILLIPED; pi, FIRST PERAZOPOD; wr AND t, URO- 
POD AND TELSON 5 Ury, FIRST UROPOD 

plate well developed and dentate on left mandible, small and narrow 

on the right; last joint of palp curved, about three-fourths the length 

of preceding joint, and bearing a few large sete. Inner plate of 
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maxille, with a single seta near the tip and a second smaller seta 
near the first; outer plate with nine spines; first joint of palp about 
twice as long as wide; second twice the length of the first. Second 
maxille with large sete only around the tips of the plates. Maxilli- 
peds with two spines and a few stout sete on end of inner plate; 
outer plate reaching beyond the first joint of the very large palp; 
claw of the palp long, narrow, and devoid of sete. 

Side plates very small, broader than deep, the first two produced 
at the antero-inferior angle. First gnathopods a little shorter than 
the second; carpus with a prominent posterior lobe; hand narrowly 
oval, palm extending over most of the posterior margin, defined above 
by a prominent spine, above which is a second smaller spine near 
which on the inner surface of the hand is a cluster of five or six 
spines. Second gnathopods with the posterior lobe of the carpus 
longer and more narrow than the first pair; hand much like that of 
the first, with two spines above the end of the palm, but having only 
two spines on the inner surface near the upper marginal spine. 

First and second perzopods very slender, longer than the gnatho- 
pods, armed with but few minute spines; dactyls very slender and 
straight. Last three pairs of perzeopods very long and slender, with 
narrow basal joints; dactyls very long, slender, straight. 

Second and third abdominal segments with a dorsal carina, which 


sends posteriorly in a spine; fourth segment with a dorsal carina but 


no spine. 

Uropods extending backward to nearly the same point; outer rami 
a little shorter than the inner; first and second uropods very sparsely 
armed with minute spinules, the rami very slender and attenuate; 
terminal uropods with lanceolate rami, which are broader and more 
flattened than in the preceding pairs, and armed with several short 
spines on the inner margin. Telson long and narrow, evenly tapering 
to the notched tip which reaches the middle of the rami of the pos- 
terior uropods. 

Length.—l1 mm.; length of posterior perzeopods 11 mm. 

Locality—Station 4397, off Santa Catalina Islands, 2196-2228 
fathoms, one female; Station 4427, of Santa Cruz Island, 447-510 
fathoms, one female, type. 

Type.—Cat. No. 38551, U.S.N.M. 


GRACILIPES DISTINCTA, new species. 


Blind. Rostrum small. First antenne somewhat shorter than the 
second; the first joint of the elongate peduncle twice as thick as the 
second and nearly as long; third joint about two-thirds the length of 
the second; flagellum about two-thirds the length of the peduncle. 
Second antenne with very long and slender peduncle, much exceeding 
that of the first pair; flagellum shorter than the peduncle. Both 
antenne devoid of calceole. 

Proc. N, M. vol, xxxv—08 
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Mandibles closely resembling those of the preceding species, but 
having the last joint of the palp longer than the two preceding ones 
combined. Inner lobes of lower lip small but distinct, and rounded 
in front like the outer ones; posterior angles moderately produced 
and rounded. First maxille resembling very closely those of the 


preceding species, the inner plate with a single large seta; outer plate — 
with nine spines; palp with the first joint about twice as long as wide. — 
Second maxille with the plates oblong, subequal, and setose only — 
around the distal margin. Maxillipeds with the inner plates armed — 
distally with three spines; outer plate relatively longer and more nar-_ 


rowed distally than in natator, and reaching the posterior third of 
the second joint of the very large palp. 


md 


U3 





Fic. 35.—GRACILIPES DISTINCTA, FEMALE. QM, SECOND GNATHOPOD; U.l, LOWER LIP; 
md, MANDIBLE; Ps, SECOND PERAOPOD; t, TELSON ; urs, THIRD UROPOD. 


First gnathopods with the side plate rounded in front; basal joint 
with a prominence bearing several long sete on the inner surface 
near the antero-inferior angle; carpus with a narrow setose posterior 
lobe; hand large, narrowly oval, palm extending over most of the 


posterior margin, furnished with stout seta’ and having three spines: 


above the upper end, which diminish in size toward the base of the 
hands; inner surface near these spines armed with a small group of 


spines. Second gnathopods a little larger than the first; side plate 


not produced anteriorly; basal joint with a setose prominence near the 
lower end, as in the first pair; carpus with a prominent posterior lobe 
which is longer and narrower than in the first gnathopods; hand 


| 
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narrowly oval, palm relatively a little shorter than in the first pair, 
furnished with two marginal spines at the upper end, near which is 
a pair of stout spines on the inner surface. 

Second pair of pereopods (the first pair broken in specimen) very 
Jong and slender, the basal joint armed behind with about ten spines; 
dactyl very slender, tapering, slightly curved and much elongated, ex- 
ceeding the length of the propodus, which is also long. Basal joints 
of the posterior pairs of pereopods narrow; merus narrow and elon- 
gated. Marsupial lamelle very large. 

First three abdominal segments with a dorsal carina which ends 
posteriorly in a spine; infero-lateral angles of second and third seg- 
ments broadly rounded. First uropods with flattened lanceolate rami, 
which are broader than in the preceding species and furnished like the 
somewhat longer peduncle with several spines; terminal uropods with 
flattened subequal lanceolate rami which are armed on the outer mar- 
gin with several spines. Telson long, broader than in the preceding 
species, the sides nearly parallel up to the posterior third, whence they 
taper to the emarginate tip. 

Length.—8 mm. 

Locality.—A single female specimen from Station 4429, off Santa 
Cruz Island, 506-680 fathoms. 

Type.—Cat. No. 38552, U.S.N.M. 

In the single specimen of this species in the collection the last three 
pairs of perzeopods were broken off at the end of the merus. The 
species closely resembles the preceding in many characters, but the 
maxillipeds have a longer and more pointed outer plate, the gnatho- 
pods have broader hands and the coxal plates not produced anteriorly, 
the second pereeopods have a longer and more curved dactyl; the first 
and second uropods have broader rami armed with stouter spines, and 
the telson is broader and otherwise different in shape. 


Family PLEUSTID. 


NEOPLEUSTES OCULATUS, new species. 


Rostrum short; lateral lobe of head triangular, rounded at tip, 
lower angle of head produced into an acute, triangular lobe. Eyes 
fairly large. First antenne over half the length of the body; first 
joint as long as the next two; third about half the length of second. 
Second antenne. about two-thirds the length of the first; last two 
joints of peduncle subequal. 

Upper lip with unequal rounded lobes. Mandibles with rudi- 
mentary molar tubercle, cutting edge broad, with many teeth; acces- 
sory plate on one mandible broad and furnished with many teeth; 
third joint of palp armed with three or four spinelike bristles at tip 
and with about eight shorter ones on inner margin. First maxille 
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Fic. 36.—NEOPLEUSTES OCULATUS, FEMALE, dbs, THIRD SEGMENT OF THE ABDOMEN; gm, 
FIRST GNATHOPOD } ity, SECOND GNATHOPOD; map, MAXILLIPED. 


with a minute seta on rudimentary inner lobe; palp with seven spines 
on distal margin. Lobes of second maxille 
subequal, setose around rounded ends, a single 
long plumose seta on inner margin of inner 


plate. Outer plate of mawxillipeds reaching 
but little beyond first joint of palp, armed with 
about eight slender spines on distal end and 
furnished with short sete, but no spines on 
inner margin. 

Gnathopods subequal, not strongly devel- 
oped; hands more or less rectangular with 
slightly oblique palm. Segments of pleon as 
well as perreon smooth and devoid of spines 

vie or teeth. Uropods extending back to about the 
I 


same distance, rami subequal in first pair; in | 


the last two pairs the outer ramus is about 
two-thirds the length of the inner one. Telson 





ur 
t . . 
oblong, rounded at tip, with a keel on ventral 
side at base, 
Length—11 mm. 
Locality —Station 4457, Monterey Bay, 
40-46 fathoms, three specimens. 
Type.—Cat. No. 38553, U.S.N.M. : 
Fic. 37.—NEOPLEUSTES ae a ae 4 ; 
PORES mune eee ene This species differs from most species of the 


SON; ur, FIRST UROFODA; genus 1m haying no, dorsalispmes.. rom ve 

Urs, THIRD UROPOD. 7 . . G - s = 5 
brevicornis (Sars) it differs in its longer 

antenne, more rectangular hands, and more oblong telson; from 
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N. assimilis (Sars) it differs in the more rectangular hands on the 
enathopods; from WV. bairdi (Boeck) it differs in the shape of the 
hands which are oval in that species as well as in the size of the 
hands which are relatively much smaller. 


Genus ACANTHOPLEUSTES,¢ new. 


Rostrum minute or absent. First antenne elongate, with small 
accessory flagellum. Upper lip evenly rounded, entire. Mandibles 
with elongated, narrow three-jointed palp situated nearly opposite 
the well-developed molar tubercle ; secondary plate on both mandibles. 
Lower lip with inner lobes fairly well developed. First maxillee 
short, the inner plate broad, distally rounded and armed with a few 
plumose sete; outer plate but little longer than the inner and armed 
with branched spines; palp two-jointed, the distal margin armed with 
stout spines. Second maxille with nearly equal oblong setose lobes. 
Maxillipeds with inner plates small, armed distally with three spine 
teeth; outer plates small, not reaching beyond middle of antepenulti- 
mate joint of palp, devoid of teeth, but furnished distally and along 
inner margin with long ciliated spine-like sete ; last joint of large palp 
a strong claw. 

Gnathopods similar, fairly well developed, subchelate, side plates 
two to four pointed below. Last three perzeopods rather long, with 
narrow basal joints. First three abdominal and some of the posterior 
thoracic segments produced posteriorly into teeth or spines. Rami 
of uropods lanceolate, those of the last pair broader than the others. 
Telson small, entire or slightly emarginate, and furnished with a 
prominent keel on the lower side. 

Type.—a. annectens, new species. 

This genus does not fall strictly within the limits of any of the 
families of Gammaridea, as they are defined by Sars or Stebbing. 
It is very close to the Paramphithoidee as limited by Sars, but the 
antenne have a secondary flagellum, and the upper lip is entire. 
Stebbing defines the Paramphithoide differently from Sars, includ- 
ing, besides the genus Paramphthoe, the genera which Sars places in 
the family Epimeride, and making out of several other genera which 
Sars placed in the family Paramphithoide, the new family Pleustide. 
It could be placed in the Calliopiidee without doing violence to the 
definition of that family as given by Stebbing. Sars has commented 
on the resemblance of the Calliopiide and Paramphithoide and the 
present genus seems to occupy a position in some respects intermediate 
between these two families. The:rudimentary rostrum, the presence 
of structures resembling calceolew on the antennz and the entire upper 
lip, are features more in accord with the Calliopiide, while the spiny 
dorsum, the pointed coxal plates, the ventrally keeled telson, the nar- 





“From the Greek words &kay Sa, spine, and Pleustes, a related genus of amphipods. 
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row basal joints of the perzeopods, and the form of the maxille and 
maxilhpeds are more like those of the Paramphithoide of Sars and 
the Pleustide of Stebbing. 





Fig. 38.—ACANTHOPLEUSTES ANNECTENS. 
ACANTHOPLEUSTES ANNECTENS, new species. 


Eyes absent. Lateral lobes of head truncated in front. First and 
second antenne subequal and over half the length of the body; 





Fic. 39.—ACANTHOPLEUSTES ANNECTENS. 9%, FIRST GNATHOPOD; ge, SECOND GNATHO- 
POD; 1.1., LOWER LIP; mrp, MAXILLIPED. 


peduncles elongated and about equalling the flagelia, those of the 
first pair almost as long as those of the second and having the first 
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and gecond Soins of subequal leneth ad about ee finns as long 
as the third; secondary flagellum consisting of one elongate segment 
and furnished with a few spinules. Second antenne with the last 
basal joint about two-thirds length of preceding one; flagella of both 
pairs with structures resembling calceole. 

Last two thoracic segments produced posteriorly in the dorsal side 
into a large acute tooth similar to those on the first three segments of 
the abdomen. Last segment of the abdomen with a posterior acute 
tooth in front of which is a prominence of variable size. Infero- 
lateral angle of second and third abdominal segments acute. First 
pair of side plates broadly rounded below, the following three pairs 
with the infero-anterior angle produced and acute; the third pair 
longer and more narrowly 
produced than the others. 

First and second gnatho- 
pods with narrowly ovate 
hands of similar form; 
dactyl long and _ closing 
against most of the length 
of the evenly curved pos- 
terior margins which is 
armed with a series of 

strong spines. Perzeopods 
of nearly equal length; 
basal joints narrow, dactyls 
rather long, half the length 
of the narrow  propodi, 
smooth. Uropods reaching 


Ur, 





Fie. 40. 
back to about the same pirsr antenna: md, MANDIBLE; may, FIRST MAX- 


point; peduncles of first ILLA$ 222, SECOND MAXILLA; t, TELSON; w.l, UPPER 


ACANTHOPLEUSTES ANNECTENS. ay, 





. a LIP; Ur, FIRST UROPODA; Urg, THIRD UROPOD. 
and second pairs reaching 


back to the same point, those of the third extending a little farther ; 
rami slender, armed on both margins like the peduncles with numerous 
short spines, the outer ramus slightly shorter than the inner. Telson 
ovate, upper surface concave; a keel-like prominence on lower side of 
base. 

ia mm. 

Localities. —Station 4407, Santa Catalina Islands, 334-600 fathoms, 
type, 10 + specimens; station 4415, Santa Barbara Island, 302- 638 
fathoms. 


Type.—Cat. No. 38554, U.S.N.M. 





Family STILIPEDID”, new. 


Antenne devoid of accessory flagellum. Mandible with three- 
jointed palp, molar tubercle small or absent. Lower lip with widely 
diverging lobes. First maxille with narrow inner plate; outer plate 

ging 
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very broad and armed distally with numerous spines; palp two- 
jointed, with widely expanded second joint. Maxillipeds with well- 
developed inner and outer plates, the latter widely separated and 
diverging distally; palp four-jointed and directed obliquely. First 
and second gnathopods simple or subchelate. Last pair of perseopods 
with a straight, elongated dactyl. Uropods biramous, with flattened, 
mostly lanceolate, rami. Telson short, entire or notched. 


Genus STILIPES,@ new. 


Antenne with short peduncle and well developed flagellum. 
Mandibles with broad cutting edge. Second maxille with broad 
rounded setose lobes. Maxillipeds devoid of prominent spines, 
joints of palp narrow, the terminal one unguiform. Anterior pairs 
of side plates large; the first three diminishing in width but subequal 
in length; fourth pair shorter than the third and more or less pointed 
below. Gnathopods moderately developed; carpus large; hands 
rather small, simple or more or less subchelate. First two pairs of 
pereeopods subequal, with short, curved dactyls. Fourth perzeopods 
with an elongated propodus and short styliform dactyl. Last pere- 
opods with the propodus relatively shorter and with the dactyl much 
larger. Rami of terminal uropods broader than in the others. Tel- 
son short and apically emarginate.. 

Type.—s. distincta, new species. 


STILIPES DISTINCTA, new species. 


Eyes absent, or at least not visible in alcoholic specimen. Rostrum 
short. First antenne with very short peduncle; flagellum rather 
stout with the joints on the proximal portion furnished below with 
numerous sete, which decrease in length and in number toward the 
more distal joints. Second antenne with the peduncle short, but 
much longer than in the first pair, and having its last joint a half 
longer than the preceding; flagellum nearly reaching the middle 
of the body and furnished only with very minute sete. 

Mandibles stout, with broad cutting edge which is smooth on the 
right mandible but furnished with numerous regular, sharp, up- 
turned teeth on the left; molar not evident; third joint of palp about 
half the length of the second. Lower lip with widely separated 
acute lobes, and the posterior angles produced into a narrow acute 
lobe. First maxille with the inner plate narrow and furnished with 
setee only around the distal end; the broad distal end of the outer 
plate is armed with about twenty-five uniform smooth spines which 
are curved at the distal end; the broadly expanded terminal joint of 
the palp is furnished on the distal margin with low, blunt teeth, 





4}¥yrom the Latin words stilus, style, and pes, foot. 
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which decrease in size toward the median edge, where there occurs a 


single small spine; the rounded outer angle is more or less serrate 
and furnished with slender spines. The plates of the second maxilla 





Fig. 41.—STILIPES DISTINCTA. ad, ANTERIOR PART OF BODY; bD, END OF ABDOMEN; md.r, 
RIGHT MANDIBLE 3 may, FIRST MAXILLA; Ma@2, SECOND MAXILLA. 


are nearly round, subequal in size, and furnished with numerous 
sete, among which are several strong, slightly curved spines. The 
maxillipeds have the inner plates nearly rectangular with the trans- 
verse distal margin setose ; outer plates oval, setose, 
but devoid of spines; palp with the first and third 
joints of subequal length, and a little shorter than 
the second; fourth joint short and claw-like. 

First gnathopods with the carpus longer and 
much broader than the hand, which is oblong, 
densely setose and simple, or very imperfectly sub- 
chelate. Second gnathopods longer than the first ; 
carpus elongate, hand narrow, distally tapering, 
much longer than in the first pair and simple. 
First and second pereopods, with the exception of 
the coxal plates, similar in size and shape; pos- 
terior margins armed with numerous short stout 





1G. © 42.—STILIPES ‘ : ‘ 
pistincTa, Lerr MaN- spines, dactyls short and curved. The last pairs 


eeonr of pereopods are elongate, the basal joint is pro- 


duced distally into a rounded lobe, the dactyls are straight; those of 
the last pair much elongate and armed with several spinules. 


538 

Fourth abdominal segment with a dorsal sinus behind which is a 
triangular prominence; infero-lateral angle of the second and third 
segments acute; pleopods long. Uropods extending back to nearly 
the same point, the first pair slightly exceeding the others, rami flat- 
tened, armed on both margins with numerous short spines, narrowly 
lanceolate in the first two pairs, broader in the third; nearly equal in 
the first and third pairs, but in the second the outer ramus is about 
one-fifth the shorter. Telson short, concave above, with a broad 
rounded emargination at the tip. 

Length—9 mm. 

Localities.—Station 4423, off San Nicolas Island, 216-339 fathoms. 
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Type.—Cat. No. 38555, U.S.N.M. 





iG. 3.—STILIPES DISTINCTA. mrp, MAXILLIPED; p;, FIRST PERAOPOD; p4, FOURTH 
PERMOPOD; t, TELSON; Ur, FIRST UROPOD; Urs, THIRD UROPOD. 

I regret that but a single specimen of this species, and that a some- 
what imperfect one, occurs in the collection. The ends of several of 
the legs were broken off and the lower lip was somewhat mutilated 
in removing it. The species is not closely allied to any of the recog- 
nized families of amphipods. The posterior perzeopods resemble those 
of the CEdicerotide, but the mouth parts are markedly different. 
The broad outer plate of the first maxille with its large number of 
distal spines and the greatly expanded palp; the broad, rounded 
plates of the second maxille; and the diverging outer plates and 
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palpi of the maxillipeds are characters seldom met with and never in 
combination in other groups. The mandibles also are unusual in 
having a very broad cutting edge and in having a number of small 





Fig. 44.—STILIPES DISTINCTA. gm, FIRST GNATHOPOD; gz, SECOND GNATHOPOD ; 
Ps, FIFTH PERAOPOD. 

acute teeth only on one side. Both of the first antenne were broken 

off and the length of these appendages could not be determined. 


Family GAMMARID “4. 


MZERA DUBIA Calman. 


A single specimen from Station 4523, Monterey Bay, 75-108 
fathoms. 
MZERA SPINICAUDA, new species. 


Eyes oval or round. First antenne nearly half the length of the 
body, the first joint about three-fourths the length of the second; 
flagellum not as long as peduncle; secondary flagellum long, com- 
posed of eight to ten joints. Second antenne about two-thirds as 
long as the first; last joint of the peduncle about two-thirds the length 
of the preceding one; flagellum about as long as the penultimate 
joint of the peduncle. 

First four side plates about as deep as wide, the first produced 
forward into an acute angle. Second gnathopods large, unequal; the 
larger one with the carpus broader than long, with a narrow, setose 
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posterior lobe; hand longer than the preceding joints combined, 
oblong, the palm very oblique and extending beyond the middle of 
the posterior margin, defined above by a prominence bearing a pair 
of stout spines, and bearing below the middle two broad lobes armed 
with spines and separated by a narrow sinus; the stout curved finger 
bears a small rounded prominence near the base of the inner margin; 
the tip fits into a concavity at one side of the upper end of the palm; 
a couple of large spines on the edges of this concavity and a row of 
short spines extending distally from it along the inner surface of 
the hand. The smaller gnathopod has the carpus triangular, about 
as long as wide, with a broadly rounded posterior lobe; hand with 





Fic. 45.—M2®RA SPINICAUDA. ab, SEGMENT OF THE ABDOMEN; gm, FIRST GNATHOPOD ; 
gN2, SECOND GNATHOPODS OF THH RIGHT AND LEFT SIDES; ft, TELSON 3; wi, FIRST UROPOD ; 
Urz, THIRD UROPOD. 


the palm less oblique and much less uneven than in the larger gnath- 
opods, the lobes on the lower half being represented only by a 
shght prominence; the finger has a low prominence on the inner mar- 
gin near the base, and the tip fits into a sinus near the spiniferous 
prominence at the upper end of the palm; this sinus is not nearly 
so large as in the larger hand but it is furnished with two large 
spines on its upper side on the inner surface of the hand. 

First two pereeopods slender, the dactyl about a third the length 
of the propodus. Basal joints of the last three pereeopods about twice 
as long: merus expanded, especially in the last two pairs; dactyls 
about a third the length of the propodi. First five abdominal seg- 
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ments with a dorsal spine at the posterior end, those on the fourth 
and fifth segments larger and more upturned than the others. In- 
fero-lateral angles of first two abdominal segments with a small 
tooth, those of the third segment produced and armed with several 
teeth on the lower and posterior margins. Third uropods large, 
with broad flattened nearly equal rami, with spinose margins. Tel- 
son with a broadly triangular cleft, the lobes widely diverging, and’ 
armed with a cluster of four or five spines at the tip, some of which 
are very long. 

Length.—12 mm. 

Locality —Station 4417, Santa Barbara Island, 29 fathoms; Sta- 
tion 4420, off San Nicolas Island, 32-33 fathoms, female type; Sta- 
tion 4431, off Santa Rosa Island, 38—45 fathoms. 

Type.—Cat. No. 38556, U.S.N.M. 


Family PHOTID. 


EURYSTHEUS DENTATUS, new species. 


Eyes rather small, round, on the projecting lateral lobes of the 
head. First antenne over half the length of the body and rather 
longer than the second; first joint of the peduncle nearly as long as 
the second; third joint about three-fifths the length of the second; 
flagellum a little shorter than the peduncle; secondary flagellum five- 
jointed. Second antennz with the last two joints of the peduncle 
subequal; flagellum larger than the last basal joint but shorter than 
the last two. 

Mandibles with the last joint of the palp nearly as long as the pre- 
ceding and slightly wider and furnished distally with numerous very 
long sete. Lower lip with acute narrow posterior lobes. First 
maxillee with the inner plate broad, the narrow tip turned inward and 
furnished with four plumose sete; outer margin with about fourteen 
plumose sete ; outer plate with ten spines; palp with about nine spines 
on distal margin of elongated second joint. Second maxille devoid 
of setze on inner margin of inner plate, but having an oblique row of 
sete extending across the surface from the base of the inner side. 
Maxillipeds with the terminal joint.obtuse, about twice as long as 
wide and scarcely half the length of the preceding one. 

First four pairs of side plates about as deep as broad, the first pro- 
duced forward. First gnathopods rather stout, smaller than the sec- 
ond pair; hand about as long as carpus, about a half longer than 
broad; the palm at an angle of about 45° to long axis, shghtly longer 
than the posterior margin, and having a stout spine at the end. In 
the second gnathopods the hand is relatively longer, considerably 
exceeding the carpus, the posterior margin longer than: the palm, 
which has a large spine near the end. First and second perzopods 
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rather stout, second, fourth, and fifth joints rather broad, propodus 
and dactyl rather stout. 

Infero-posterior angle of the third abdominal segment almost a 
right angle but produced into a small triangular tooth. Last three 
segments with a prominent dorsal tooth posteriorly on either side 
of the middle. First and second uropods extending back to about 
the same point but exceeding the third. Peduncle of first uropods 
somewhat shorter than the rami and having a large terminal spine, 
extending beneath the rami to about their posterior third. Petluncle 
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VIG. 46.— EURYSTHEUS DENTATUS. abs, THIRD SEGMENT OF THE ABDOMEN} 9%, FIRST 
GNATHOPOD 3} Gils, SECOND GNATHOPOD ; L1., LOWER LIP; may, FIRST MAXILLA} pi, FIRST 
PERZOPOD; t, TELSON; Ur, FIRST UROPOD; Urs, THIRD UROPOD. 





of second uropods nearly as long as the rami and having no large 
terminal spine. In the small terminal uropods the inner ramus is 
about half the length of the outer which is nearly as long as the pe- 
duncle. Telson broader than long and distally truncated. 

Lenath.—About 11 mm. 

Locality—A single female specimen from Station 4268, Afognak 
say, Afognak Island, Alaska, 16-173 fathoms. 

Type.— 





Cat. No. 38557, U.S.N.M. 
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PODOCEROPSIS NITIDA (Stimpson). 


A single specimen from Station 4278, Alitak Bay, Kadiak Island, 
Alaska, 22-25 fathoms. 


PHOTIS REINHARDI Krfgyer. 


Three specimens associated with Caprella californica from Station 
4519, Monterey Bay. 27-35 fathoms. 


Family COROPHIITD. 
ERICHTHONIUS HUNTERI (Bate). 


A specimen from Station 4302, off Shakan, Sumner Strait, Alaska, 
169-212 fathoms. 


Legion CAPRELLIDEA. 
Family CAPRELLID A. 
CAPRELLA CALIFORNICA Stimpson. 


Numerous specimens from Station 4519, Monterey Bay, 27-85 
fathoms. 





NOTES ON THE MAMMALS AND COLD-BLOODED VER- 
TEBRATES OF THE INDIANA UNIVERSITY 
FARM, MITCHELL, INDIANA. 


By Wa ter L. Hann, 


Fellow in Zoology, Indiana University, Bloomington. 


INTRODUCTION. 


Indiana University has come recently into possession of a tract of 
land in southern Indiana formerly known as the Donaldson Farm. 
This tract comprises nearly 180 acres. It is, for the most part, cov- 
ered with a heavy growth of large oak and tulip trees, although a 
part of it was once cleared and is now partially overgrown with small 
bushes. 

For many years this property was owned by a Scotchman named 
George Donaldson. At his death it escheated to the State and by 
special act of the legislature was placed in the custody of Indiana 
University. 

The place is one of great natural beauty, which the former owner 
spared no pains to preserve. A subterranean stream traverses the 
property, coming to the surface at two places before finally emerging 
from the base of a cliff in one of the most picturesque cave entrances 
in America. 

A fellowship in zoology was established on this * farm” with the 
incumbent as resident care-taker, and as the writer was the first to 
hold this fellowship it seemed desirable that a general survey of the 
local fauna be made as a basis for future work, and a part of his 
time was accordingly devoted to making a collection of the verte- 
brates and observing their habits. Birds have been quite thoroughly 
studied at various points in southern Indiana, and are therefore 
entirely omitted from this paper, which forms No. 93 of the contri- 
butions from the Zoological Laboratory of Indiana University. 

The writer’s incumbency began September 20, 1906, and terminated 
September 7, 1907. All dates mentioned in this paper are to be un- 
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derstood as falling within this period unless otherwise stated. While 
collecting was not limited strictly to the university’s property, practi- 
cally all of the data here presented were obtained within a radius 
of 1 mile of that place. A few mammals were trapped along White 
River, 3 miles away. : 

The site of the University Farm is 3 miles east of Mitchell, Law- 
rence County, Indiana, and about an equal distance south of the 
east fork of White River. The elevation varies but little over a 
hundred feet in the region considered, nevertheless the fauna is in- 
fluenced in some degree by the physiographic features. 

The soil is a thin, gravelly clay, underlaid by subcarboniferous 
(Mitchell) Hmestone, through which water percolates readily, mak- 
ing the drainage almost wholly subterranean.? For several miles to 
the south and southwest there are no surface streams at all, and this 
area consists of a series of larger or smaller sink holes. Many of the 
sink holes are filled with water, either permanently or during periods 
of heavy rainfall. While the absence of surface streams reduces the 
available habitat of the brook-dwelling fishes and amphibians, the 
numerous ponds, varying in size from a few square yards to an acre, 
afford homes to many aquatic animals and the individuals of some 
species are extremely abundant. 

The rocky, brush-covered hillsides are inhabited by large numbers 
of reptiles and small mammals. The caves are entered by a number 
of species. Altogether, twenty-seven species of verterbrates were rep- 
resented in these caves, either by living examples or identifiable re- 
mains. The large number is of interest in any discussion of the origin 
of a cave fauna because it shows that while many animals get into 
caves by accident or intent, only those especially adapted for cave- 
life survive.- The list follows: 

1. Blind fish, Amblyopsis speleus. 


Sun fish, Apomotis cyanellus. 
Cat fish, Ameiurus melas, 


to 
° 


~~ 


4. Miller’s thumb, Cottus richardsonii. 

5. Minnow (not identified). 

6. Cave salamander, Spelerpes maculicaudus, 
7. Ashy salamander, Plethodon cinereus. 

8. Green frog, Rana clamitans. 

9. Leopard frog, Rana pipiens. 


“The principal caves are part of one underground water-course. At two 
places the roof has fallen and exposed the caves and the stream. The stream 
in the upper one of these breaks is known as Dalton’s Spring, and the caves 
as the upper and lower Spring Caves. Water does not flow through the second 
break except after a heavy rain. Here the upper and lower openings are close 
together and are known as the Twin Caves. The exit of the stream is through 
a lofty opening into a short gorge. It is known as Donaldson’s Cave or, more 
correctly, as Shawnee Cave. 
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10. Bull frog, Rana catesbiana, 

11. Water snake, Natrix sipedon. 

12. Snapping turtle, Chelydra serpentina. 

13. Box tortoise, Terrapene carolina. 

14. Opossum, Didelphis virginiana. 

15. Rabbit, Sylvilagus floridanus mearnsi. 

16. Pine mouse, Microtus pinetorum auricularis. 
17. Prairie vole, Microtus ochrogaster. 

18. White-footed mouse, Peromyscus leucopus. 
19. Short-tailed shrew, Blarina brevicauda. 
20. Big-eared bat, Corynorhinus macrotis. 

21. Little brown bat, Myotis lucifugus. 

22. Say bat, Myotis subulatus. 

23. Large-winged bat, IJ/yotis velifer. 

24. Large brown bat, HLptesicus fuscus. 

25. Georgian bat, Pipistrellus subflavus. 

26. Red bat, Lasiurus borealis. 

27. Hoary bat, Lasiurus cinereus, 

Of the above list the fishes enter by following their natural 
instinct to ascend a stream, and once getting beyond daylight, are 
unable to get out. The salamanders are partially adapted to sub- 
terranean life, and the cave salamander obtains its food and breeds in 
the cave. Frogs enter in autumn, seeking warmth. Some are car- 
ried in by floods also. It is doubtful whether all are able to reach the 
surface again; none breed in the cave. 

Of the reptiles, all get in by accident. The only snapping turtle 
had been carried in by a flood and died of starvation or injuries. 
The box tortoise was alive and had probably fallen into a sink-hole 
from which it had not been able to escape. The snake was found just 
within the limits of daylight on a cold day in late spring. It had 
doubtless gone in for warmth, being attracted by the warm outward 
current of air. 

Among the mammals, bats alone are adapted to subterranean 
existence, and even they must leave the cave to secure food. Two 
kinds of mice were found alive, but they were few in numbers and 
had certainly never become established there. 

It will be seen, therefore, that the cave fauna can be divided into 
three groups: (1) Those whose entire life cycle is spent in the cave. 
(2) Those that have homes in the cave but must go outside for food. 
(3) Those that are accidental visitors, unable either to obtain food in 
the cave or to go and come at will. 

The third group is the largest in number of species. These animals 
can not adapt themselves to subterranean existence, and for them to 
enter the caves is death. The second group is represented by the largest 
number of individuals. The species belonging to this group may be 
incipiently subterranean, and any change of conditions which would 
furnish them with an adequate supply of food within the cave might 
lead them to take up a permanent residence there. 
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The first group, comprising the true cave fauna, contains but two 
species of vertebrates, the blind fish, Amblyopsis spelwus, and the 
cave salamander, Spelerpes maculicaudus. The latter is not perfectly 
adapted to cave life and lives outside of caves in some localities. 

The fauna of any restricted area can be divided into the same 
groups as those given above. Within the limits of distribution of a 
species, its local occurrence will be governed, in part, by the food 
supply. But a species is not found in every locality within its range 
where a sufficient amount of food can be obtained. Here the physical 
environment is the controlling factor, and the possibility of finding 
or constructing suitable dens, nests, runways, or other hiding places 
limits the local distribution of the species. 

As far as the author is aware, the ecology of the land vertebrates 
has never been worked out in detail for such an area. The notes 
here given on the breeding habits, homes, and food of the various 
species were gathered for such a contribution, which, however, it has 
not been possible to complete. 

A series from the specimens collected has been presented to the 
U.S. National Museum. 

For providing the opportunity and necessary equipment for carry- 
ing on the work my thanks are due to Indiana University, and 
especially to Dr. C. H. Eigenmann, professor, and Dr. Charles Zeleny, 
associate professor, of zoology. 


THE COLD-BLOODED VERTEBRATES. 
FISHES. 


The relation of the cave fauna to food-supply and to the local 
terranean fauna is best illustrated by the fishes. The subterranean 
streams contain a considerable number of small crustacea, plankton, 
and insect larvee which constitute the food of the eyeless fish, Ambly- 
opsis speleus. The surface streams contain a much larger quantity 
of the same kind of food, yet these cave fishes never take up their 
abode in the lighted portions of the stream. On the other hand, the 
common brook fishes seldom enter the subterranean portions of the 
streams and have never become established there. 

The larger environment of White River and Mill Creek were not 
investigated, and, with the exception of one or two hauls of the seine 
in the latter stream, all of the fishes collected were taken from the small 
creek which flows from the Shawnee Cave. This part of the stream 
is less than 300 vards in length and contains no large pools and none 
more than 24 feet deep. Thirteen species of fishes were taken in this 
stream in the course of a few hours. 

The explored portion of the subterranean stream is at least 2 miles 
in length, and there are pools as large as any of those of the surface 
run that were seined, But in the 2 miles of underground stream only 
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the one species has its home and but four others have been observed 
as rare, accidental visitors. 

Two causes combine to keep the other species from becoming estab- 
lished in the caves. First and most important is the dislike of most 
fishes for entering the dark and their inability to maintain themselves 
away from daylight. The one species which has become established 
in the cave is sightless, but the eyes were certainly degenerate before 
it adopted a subterranean habitat. This fact accounts for its pres- 
ence in the cave rather than the reverse proposition that the eyes have 
degenerated because it lived in the dark. 

A second factor is the small amount of food to be obtained in the 
cave. An amphipod and an isopod are permanent residents there. 
The larvee of aquatic insects, together with other animal and vegetable 
matter, are washed into the cave with each heavy rain. Although lim- 
ited, the supply of food would doubtless be sufficient for several addi- 
tional species were they able to secure it. 


LIST OF SPECIES. 


1. Ameiurus nebulosus (Le Sueur), horned pout; bullhead. Taken 
in the small creek below the cave. 

2. Ameiurus melas (Rafinesque), black catfish. One was taken 
within the upper cave at a point where the light is very dim. There 
ure specimens in the University Museum which were taken near the 
same spot. I am unable to say whether the fishes ascended the stream 
through the two lower caves or were washed down from some of the 
ponds which have been stocked with them, and which overflow 
through sink holes into the caves. 

3. Catostomus commersonii (Lacépéde), white sucker; common 
sucker. 

4. Minytrema melanops (Rafinesque), winter sucker; spotted 
sucker. 

5. Placopharynx duquesnii (Le Sueur). 

6. HMybognathus nuchalis Agassiz. 

¢. Pimephales notatus (Rafinesque), blunt-nosed minnow. 

8. Cliola vigilaw (Baird and Girard). 

9. Notropis whipplei (Girard), silver-fin. 

10. Rhinichthys atronasus (Mitchell), black-nosed dace. 

11. Amblyopsis speleus De Kay, blind fish. Never seen outside 
the caves. One was seen in the cave with a minnow almost as large 
as itself half way down its throat. 

12. Apomotis cyanellus (Rafinesque), blue sunfish. Has been taken 
80 feet within the entrance of the upper cave, which it could have 
reached only by passing through one of the other caves. The speci- 
mens taken in the cave were starved and in very poor condition, and 
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it was only a matter of days before they would have passed out of 
the cave or starved to death. 
13. Ltheostoma cewruleum Storer, rainbow darter. Not abundant. 
14. Cottus richardsonii Agassiz, miller’s thumb. Abundant. Has 
been seen a short distance within the lower cave. 


AMPHIBIANS. 


Amphibians were abundant as individuals, although several spe- 
cles common in this region were not seen. The water dog (Vecturus 
maculosus), the mud eel (Siren lacertina), and the hellbender 
(Cryptobranchus alleghaniensis) no doubt live along the river, but 
no collecting was done there, and none are found on the * farm.” 

The economic importance of the amphibians is a subject not often 
mentioned in the literature of this group. Nearly all frogs and sala- 
manders are insectivorous during part or all of their existence. 
Where the individuals live in numbers as great as some species were 
found here they must exert a beneficial influence, not much less in 
importance than that of birds, in keeping down insect. pests. 

All that is necessary to set off the egg-laying nmpulse in some 
species of amphibians is the presence of water at the time the ov: 
are ripe. In the spring of 1907 many eggs of both salamanders and 
frogs were laid immediately after the heavy rains which fell during 
the middle of March. At this time sink holes, roadside pools, and 
other low places were filled with water. The heavy precipitation 
ceased suddenly and the water evaporated and ran away. Many 
amphibian eggs which had been laid in these places were left on the 
ground to dry up without hatching, and many larve perished on 
account of the pools drying before they had reached adult life. I 
estimated that not less than one-half of the eggs laid at this time 
(and the number of these within a radius of 1 mile must have reached 
into the hundred thousands) were eliminated because they were 
deposited where the water supply was not permanent. 


AMBYSTOMA JEFFERSONIANUM (Green). 
JEFFERSON SALAMANDER. 


The adults of this species were not taken, although evidently 
abundant. On February 28¢ eggs were found in a small pond. 
This little body of water is circular in shape and only about 25 feet 
in diameter, with a depth of not more than 18 inches. On the 
above-mentioned date it was free from ice and the water was very 
clear. The eggs were in small masses, not perfectly regular in out- 
line nor absolutely uniform in shape, but nearly all had approxi- 


“These eggs were in the late segmentation stages and had doubtless been laid 
some days. The species has been known to deposit eggs early in January. 
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mately the form of a sphere with each pole truncated. Most of the 





masses were pierced near the center by a weed, the petiole of a leaf, 
or a small stick. Often several masses were crowded upon the same 
stick, which was usually so placed that it formed some support to 
the eggs, although it did not always hold them free from the bottom. 
There were about 270 of these egg masses in the one small pond. 
The average number of eggs in each lot was not less than 20, and 
probably exceeded that number, the total number being, therefore, 
five or six thousand. 

Some of the eggs were put in aquaria in the house. They began 
hatching March 12. Growth was slow, the young apparently feeding 
to some extent on the gelatinous substance which had enveloped the 
eggs. When first hatched the young were about 12 mm. in length. 
On March 30, eighteen days after hatching, a length of 15.5 mm. had 
been attained. . 

At this period the principal food of the larval salamanders seems 
to be the larve of aquatic diptera. These could not be obtained in 
large quantity, and the slow growth of the young salamanders 
may be accounted for by lack of sufficient food, although mosquito 
larvee were supplied in small numbers and were greedily eaten when 
not too large and active. Young salamanders that were taken from 
the pond at this time (March 30) were much larger, being 20 to 25 
mm. in length, with heavier bodies and broader heads. Their gen- 
eral color is greenish; blackish dots of pigment are scattered over 
the entire surface of the animal. On the body these are collected 
into bands extending across the back and down on the sides, the 
“fin” being also edged with the darker color. The number and size 
of the pigment specks do not increase with the growth of the animal, 
which, therefore, becomes lighter in color with increase in size, 
except the edge of the “fin,” where the pigment accumulates and 
becomes more dense. 

Young taken from the pond on May 2 measured from 30 to 37 mm. 
At this stage the dark cross bands of pigment have disappeared and 
the pigment was distributed in irregular blotches. There is an indis- 
tinct longitudinal line of pale, olive yellow about the level of the 
spinal column, and below this a line of denser pigment. Larve that 
had attained a length of 42 to 51 mm. on May 14 have a lateral 
row of pale, golden-yellow spots varying in number in different 
individuals. 

On June 14 an individual was taken that was of the same length 
as those of a month previous, but which had a much greater bulk. 
At this stage the gills and “fin” have been largely resorbed and the 
animal voluntarily left the water when placed in a shallow aquarium, 
although it had been seined from the bottom of the pond. The 
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color is much darker than at any previous stage. The lateral row of 
yellow spots is indistinct and the pale stripe is also reduced. On the 
top of the head the pigment is spread in an apparently uniform 
sheet, the individual specks not being distinguishable; on the sides 
they can still be made out with a little magnification and the tail is 
still somewhat mottled, although the pale areas are reduced. 

Owing to absence at this time, no completely transformed young 
from this pond were obtained, and those which had been kept in the 
house died. On July 10 none could be found either in the pond or 
under the logs and stones of the neighboring woods. Some larve 
were found, however, in another pond on August 1 and one of them 
was kept until a week later, when it had transformed. It died before 
adult coloration had been assumed. At this time the gill-slits are 
still open, but the external gills have disappeared, as has also the 
“fin” or keel of the tail. The color is about the same as in the last- 
mentioned specimen, but the pale spots of the sides are more distinct 
(probably an individual character) and the dark color extends 
entirely around the tail. 


AMBYSTOMA PUNCTATUM (Linnzus). 


SPOTTED SALAMANDER. 


(Quite common. It was taken only in the woods, either under logs 
or stones. Several were kept in captivity at different times. They 
ate earthworms greedily, but did not touch beetles or ants. 

Measurements of an adult specimen: Length, 190 mm.; snout to 
axilla, 36; snout to groin, 83. Costal grooves, 11. Six spots on the 
head bright, deep orange. A row of about nine lemon-yellow spots 
on each side from head to base of tail, the spots on tail irregular and 
some of them from the two rows confluent; limbs also spotted. In 
all individuals of this species which were seen, the spots on the head 
were deep orange, but the number so colored varied from four to 
seven. An adult female taken on May 23 had the ovaries filled with 
quite large eggs. 


AMBYSTOMA TIGRINUM (Green). 


TIGER SALAMANDER. 


A single specimen was caught in a mouse trap set at the entrance 
to a small sink hole early in December. Total length, 230 mm.; 
snout to axilla, 838; snout to groin, 87. Color (in life), glossy blue- 
black, with many small spots of lemon yellow on back; sides with the 
yellow predominating; belly, pale yellowish brown, spotted with 
lemon. 


a al 
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PLETHODON GLUTINOSUS (Green). 


SLIMY SALAMANDER, 


Not uncommon. Found under logs in the woods and once seen in a 
path, along which it was evidently fleeing to escape some enemy that 
had succeeded in getting most of the salamander’s tail. This species 
is said to be nocturnal, but one was found which had been feeding in 
the early afternoon, for it had a beetle in the upper part of the throat. 

On March 19 two were found together under an old log. One was 
very large and the body appeared to be distended by eggs. The two 
were placed alive in a glass jar and supplied with beetles and earth- 
worms, but ate these sparingly if at all. No eggs were laid, although 
the larger one was kept for about three months. 

Length of one specimen, 138 mm.; snout to axilla, 21; snout to 
groin, 51. Back irregularly marked with small spots of whitish, 
those on the head being very minute. On the lower part of the sides 
these spots become confluent, forming a band of irregular blotches. 
Tail and underside of body with few spots of white. Underside of 
head and throat with larger blotches; throat with a white band, 
crescentic in shape. Costal grooves, fourteen. 


PLETHODON CINEREUS (Green). 


ASHY SALAMANDER. 


The most abundant Urodele, but not easily found at all times. Dur- 
ing October it was to be found under almost every log in the woods 
and also under the rocks near the cave entrances. With the approach 
of winter it was seen less frequently. The extraordinarily warm 
weather in early January brought it out again and I saw numbers 
from the 6th to the 8th of that month. From that time till April 
none were taken above ground. Some were found in a small cave on 
March 26. Early in April, when the temperature was much lower 
than during part of March, these salamanders suddenly became very 
abundant. They were to be seen in almost any part of the woods, 
and were especially noticeable about the entrance to the Twin Cave. 
Here they seemed to be migrating from the vicinity of the cave into 
the woods. In a few moments I found eleven of the animals hiding 
under stones on the bank, all within an area of a few square yards. 
Ten days later diligent searching in the same place failed to discover 
a salamander. However, they remained fairly common under old 
logs in the woods throughout early spring. During the summer none 
were found nor were the eggs or young seen. 

On several occasions I have heard salamanders of this species utter 
a faint squeak, not unlike that of a young mouse. They are often 
found with mutilated tails, doubtless escaping their enemies by 


554 PROCEEDINGS OF THE NATIONAL MUSEUM. — vot. xxxv. 





sacrificing that member. They can not endure dust and will die 
in three or four minutes if dropped on their backs on a dusty floor 
so that, in turning over, the entire body becomes coated with dust. 
Indeed, I have found this to be a quicker method of killing them 
than to drop them in formalin or alcohol. 

The color of different individuals of this species varies greatly. 
None were noted, however, of the so-called erythronotus variety with 
the red of the back bordered by parallel lines, but the dorsalis variety 
with an irregular line of red along the back was almost as common 
as the ashy-colored individuals. 

On March 26, eight specimens, from 40 to 90 mm. in length, were 
found in a small cave near the University’s property. This cave goes 
down to a depth of 40 feet or more in an irregular spiral, with pro- 
jecting benches, but no rooms or lateral passages of large size. It 
was inhabited by this species, by cave salamanders, and green frogs, 
as well as bats, earthworms, and insects. Some ashy salamanders 
were found about 25 feet below the surface, from which they were 
separated by smooth vertical walls, which would have to be scaled 
by the animals in escaping from the cave. 

These animals show a wide variation in color which it may be 
worth while to describe in detail, as it seems probable that there 
they were actually blood relatives. 

The largest specimen of the lot (90 mm. in length) is marked with 
a dorsal stripe of dull, dark orange, bordered by a line of dull brown 
which, in places, almost divides the stripe; the orange is diluted 
with indistinct flecks of gray, the stripe becoming indistinct on tail. 
Sides light brown, thickly dotted with minute spots of gray. Belly 
with ground color paler than sides and gray spots larger and more 
numerous. Head similar to sides, but slightly paler. Fore legs sim- 
ilar to head, dorsally; hind legs slightly darker. A second specimen 
is about equal to the first in length, but is more slender. The color 
is similar, but the dorsal stripe is forked at the occiput, the divisions 
becoming indistinct, passing through the eye and terminating on the 
snout. Posteriorly the stripe terminates indistinctly on the base of 
the tail, the distal portion of the latter being marked with gray. 
A third individual is more reddish on the back than on the sides, 
due, however, to a reduction of the gray dots rather than to an in- 
crease in the amount of red pigment and therefore not forming a 
clearly defined stripe. Dorsum of tail, except at tip, brighter than 
that of back. The smallest individual of this lot, and one of the 
smallest I have seen of the species (40 1nm. in length), also has a 
dorsal stripe, poorly defined anteriorly, but quite distinct from the 
middle of the body to near the tip of the tail. 

Four of the specimens from this lot have no dorsal stripe. Three 
of these have the sides and dorsum of the tail mottled with gray and 


nek edt 


no.1655. NOTES ON VERTEBRATES FROM INDIANA—HAHN. 555 





brown, caused by the segregation of the gray specks into certain areas. 
The fourth is almost uniformly colored on the back and sides. Sev- 
eral small individuals were found which had distinct bronzy reflec- 
tions as described for P. wneus, but which otherwise agree with 
P. cinereus. 

SPELERPES LONGICAUDUS (Green). 


LONG-TAILED TRITON. 


A single individual of this species was taken by Mr. Ferd Payne 
in the valley near the mouth of the Hamer Cave half a mile west of 
Shawnee Cave on May 25. In general appearance it differed little 
from specimens of the extremely variable cave salamander, abun- 
dant in the mouth of the cave not many yards away. However, there 
are differences in the details of color which, with the vomerine teeth, 
serve to identify the specimen. Ground color a rather pale orange. 
Black spots numerous and more often confluent than in maculicaudus 
and forming vertical bands on the tail. The lateral row of spots not 
very distinct. - 

Total length, 150 mm.; snout to axilla, 21; snout to groin, 53. 
Costal grooves, 13. 


SPELERPES MACULICAUDUS (Cope). 


CAVE SALAMANDER. 


Numbers of individuals of this species were seen; but at times 
specimens were difficult to find. During the summer they were very 
abundant near the mouth of the Hamer Cave, where they were seen 
in small pockets or on ledges directly above deep and swift water. 
During the winter they were seen in the large room of the Shawnee 
Cave about half a mile from the entrance and also in a large chamber 
at the right of the lower entrance. In both of these places larvee were 
found later, but high water prevented entrance to these regions dur- 
ing much of the time from the middle of December until April. The 
eggs are probably laid during this season, but they have never been 
described, and the writer was not fortunate enough to secure them. 

An account of the life history of this species has been published by 
Banta and McAtee,* but they failed to say anything about the nature 
of the food or the manner in which it is obtained. In this region the 
species is found chiefly in caves, but it is not fully adapted to cave 
life. It is usually seen near the entrances and probably reaches the 
inner chambers only by accident or for the purpose of breeding. 
Whether these salamanders obtain food away from daylight has not 
been certainly determined. 


@Proc. U.-S. Nat. Mus., XXX, 1906, pp. 67-83. 
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The single observation made on their feeding habits is of interest. 
Human feces near the mouth of the cave formed a favorite feeding 
place for these salamanders. Two were captured, and an examina- 
tion of their stomachs showed that the animals had been feeding on 
small adult flies and dipterous larve, which were abundant in the 
refuse. At this point I could not see the animals without a light, 
even when they moved and after my eyes had been accustomed to the 
twilght. It would have been impossible for the human eye to dis- 
tinguish flies in such a place. Others of the species taken in better 
hight in the Hamer Cave had also been eating flies. The eyes do not 
appear to be in any measure degenerate. 

An individual kept in captivity for some time refused to eat earth- 
worms, myriapods, or small beetles placed in a glass jar with it. 

A specimen taken from the Hamer Cave on July 22 differs some- 
what in appearance from most individuals of this species that I have 
seen. The body is much distended with eggs. In life the ground 
color is a very deep orange with the black spots large, sharply defined 
and round; the tip of the tail is entirely black for about 10 mm. 

Another specimen has the ground color similar to the above, but 
the back is marked with large irregular black blotches, indistinctly 
outlined and often confluent, so that the orange forms scarcely more 
than a reticulation. On the tail the black spots are smaller and they 
do not extend as far down the sides as in most individuals. Still 
another individual is pale yellow, with medium-sized black spots on 
the back, and the tail covered with many small black dots. 

Total length, 153 mm.; snout to axilla, 24; snout to groin, 57. 
Costal grooves, 13. 


SPELERPES BISLINEATUS (Green). 


TWO-LINED TRITON. 


Seen only along the stream leading from the Shawnee Cave, where 
it was abundant. Usually it was found hiding under submerged 
rocks, but once or twice was seen out of the water. Adults were to 
be seen there throughout the year, but no eggs or very young larve 
were found. Larvee about 25 mm. in length were found in January 
in a little spring-fed tributary to this stream. 

One of these young killed on March 12 is 29 mm. long and the 
gills are short, although the tail is still strongly keeled. The pig- 
ment spots have not yet segregated into unbroken bands, but form 
a row of small blotches along each side of the back. The median dark 
stripe is scarcely indicated. The sides are uniformly sprinkled with 
specks of brown pigment, as are the limbs and head. By March 
25 one of the larve had transformed. An adult female taken on 
March 29 had the ovaries distended with eggs which appeared to be 
nearly ripe. 
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Amphipods were found in the stomach of an adult of this species, 
which was found on a rock at the edge of the stream where these 
crustaceans were abundant. Small diptera were also found in their 
stomachs. Amphipods and beetles placed in the aquaria were not 
eaten by either larvee or adults which were kept in captivity. 

Total length, 93 mm. ; snout to axilla, 14; snout to groin, 38. Costal 
grooves, 14. The median dark spots form a narrow, somewhat broken 
line from the occiput to base of tail. Lateral dark stripes becoming 
diffused over lower part of sides. 


DIEMICTYLUS VIRIDESCENS Rafinesque. 
GREEN TRITON; NEWT. 


Very abundant in all of the ponds. The eggs and young larve 
were not found, but young about 35 mm. long were taken on August 
1. One of these transformed between the 18th and 21st of the same 
month. Young of the red, or so-called ménéatus form, were found 
under old logs in the woods on two occasions, and one was also 
found in the cave mentioned in the account of P. cinereus. 


BUFO LENTIGINOSUS AMERICANUS “ (Le Conte). 
TOAD. 


Very common. It was not seen until the last of April. At that 
time the adult toads gathered in considerable numbers about the 
ponds, and their high-pitched but musical note was heard every night 
from April till July. At this time no young toads were seen. About 
the Ist of July the tadpoles began to transform and the little toads 
became abundant everywhere. Individuals of small size, which had 
evidently transformed a year previous, were numerous during the 
summer, though none of these were seen early in the spring. 


ACRIS GRYLLUS (Le Conte). 
CRICKET FROG, 


Perhaps the most abundant of the tailless amphibians. During 
the autumn it was seen everywhere, in the woods, the fields, and along 
the roads. While not uncommon near the ponds and creeks, it ap- 
peared to be equally at home at a distance from them. All colors, 
from bright green and rusty red to nearly black, were seen. The 
smooth-skinned variety (A. gryllus gryllus) was not observed. 

In the spring the note of the cricket frog was not heard till later 
than that of the Pickering or chameleon tree-frog. The eggs were 
not certainly identified, but very small eggs were abundant in many 
of the ponds during the first two weeks of June. The cricket frog 
was abundant in the vicinity of these ponds, and no other frog which 
could possibly have laid tre: eggs was to be found at that time. The 





* Toads from this region have recently been identified by Miss Mar y C. Dicker- 
son as Bufo fowleri Putnam, 
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eggs did not exceed 1 mm. in diameter. The gelatinous matter sur- 
rounding them was thin and transparent and appeared to be hght 
enough to keep the eggs at the surface of the water, although they 
were never found entirely free from alge or other floating vegetation. 
The entire egg-mass was difficult to see because of the small size of 
the eggs, the transparency of their envelope, and their location. 

The larve are said by Dr. O. P. Hay to transform late in August. 
I saw some leaving the water about the middle of July. These 
could not have hatched from the eggs above mentioned. They are 
more active than any other amphibian larve I have seen. They 
‘an run about, spring from object to object, and cling with their feet, 
while the tail is still as long as the body. In captivity I have seen 
the adults leap across an aquarium and catch a fly resting on the 
glass of the other side. 

Width of head over tympanum, 9 mm.; tip of snout to anterior 
edge of tympanum, 8; length from tip of snout to vent, 27; vent to 
heel, 26; vent to tip of longest toe, 46. 


CHOROPHILUS NIGRITUS FERIARUM (Baird). 


STRIPED TREE-FROG, 


The striped tree-frog was not positively identified at Mitchell. 
Late in the autumn a frog thought to be of this species was seined 
from a pond, but it escaped before it could be examined. I also 
thought I heard its note in the spring, but did not succeed in-finding 
the animal. It is probable, however, that it occurs in certain local- 
ities near here, as it is common in southern Indiana. On June 1 
it was abundant at West Baden, 25 miles southwest of Mitchell. 
Heavy rains had fallen, and the frogs were in small temporary ponds 
voicing their shrill, rapidly repeated whistle during the early after- 
noon. They were not easily disturbed, and several were caught as 
they sat on floating leaves. During the last week of June the newly 
transformed young were abundant in the cypress swamp on the 
Indiana side of the Wabash River opposite Mount Carmel, Illinois. 

A specimen from West Baden has the median stripe entire except 
on head and rump, where it is broken; next two stripes slightly 
broken; lower stripes entire nearly to groin. 

Width of head over tympanum, 10 mm.; length from tip of snout 
to anterror border of tympanum, 8; snout to vent, 29; vent to heel, 
26; vent to tip of longest toe, 46. 

Some newly transformed young, from the cypress swamp previ- 
ously referred to, vary considerably in color and the distinctness of 
the markings. One is light gray, with all the bands, as well as the 
bars of the legs, obscure. Two others have the dorsal stripes faint 
and narrow but continuous, while on two others they are broad and 
well defined but broken. 
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HYLA VERSICOLOR Le Conte. 


CHAMELEON TREE-FROG, 


Very common, but not often seen. On October 26 two young frogs 
of this species were found near each other in the woods, where they 
seemed to be looking for winter quarters. Young were frequently 
seen during August. 

This tree-frog became active about the same time as the toad, the 
last of April, and its note was frequently heard from then till 
August 1. Throughout May it gathered in numbers around the 
ponds every night, and at this season it could be found everywhere 
in abundance during the evening. It is not easily located by the 
note alone, as that is somewhat ventriloquistic and ceases at the 
shghtest alarm and is not repeated for some time after the disturbance 
has ceased. Prof. W. P. Hay speaks of this note as a “short, loud, 
trilled rattle,” but this scarcely describes the most common call of 
this frog, to my mind, as it always seems to me to be somewhat pro- 
longed and mournful, not unlike that of the toad, but lower pitched 
and less musical. 

It has, however, another and very different note which I heard it 
utter on a spring night as [ watched it by the hght of a lantern 
sitting at the water’s edge. This is short, irregular, and repeated 
only three or four times in succession. It may be likened to that of a 
young chicken calling for its mother, and it also resembles the note 
of the striped tree-frog. 

This frog is well protected by its changeable colors, which har- 
monize well with the bark of trees, foliage, or stones on which most 
of its time is spent. But it does not always select a place where it 
will be inconspicuous. On a cloudy morning I saw one sitting for 
several hours on the flat top of a gate post, where its form made it 
very conspicuous, even at a considerable distance. 


HYLA PICKERINGII (Storer). 
PICKERING TREE-FROG, 


More abundant, but also more retiring, than the preceding species, 
except during the breeding season. Its characteristic shrill cry was 
heard during September and October, on warm, damp days in 
November and December, on January 5, 6, 7, and next on March 1. 
After that it was almost constantly heard till about the end of June. 
Doctor Hay, quoting from Cope, says that it is heard after * the 
rattling of Acris gryllus * * * is fairly under way.” The note 
of this frog has, however, been familiar to me in southern Indiana 
all of my life, and here it invariably begins calling earlier than any 
other frog. Some years I have noted it in February. 
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Usually they are more abundant in temporary ponds and marshy 
fields than about the larger bodies of water. At Mitchell I found 
them most abundant during March and April about a temporary 
pond not more than 60 feet in diameter. At this place the noise of 
their shrill cries was so deafening that it rang in the ears like the 
clatter of an iron foundry. One night I captured 40 of the frogs at 
this place in a short time, and after noting the position and abun- 
dance of the remainder rather carefully, I estimated that there were 
not less than 200 in the pond. Another pond frequented by them was 
not more than 200 yards away, and there were many others at short 
distances. 

They sit about the edge of the water or on a stick or weed or a 
bit of bark and devote their whole energy to the love song. The 
gular sac is distended with all the power the frog can command until 
it almost equals the body of the animal in size. Then, the effort of 
the animal exhausted, it suddenly collapses, producing a shrill, ear- 
piercing whistle, which is repeated three or four times in succession 
as rapidly as the animal can gather the force of its muscles for the 
act. During this effort the frog seems oblivious to all else. You 
can throw the brilliant glare of an acetylene reflector upon him, and 
he does not even turn his head to stare at it. Approach closer and 
place your hand over him, yet he must give expression to that cry, 
even though he feels your hand inclosing him in its grasp. 

During the breeding season the Pickering frogs may be heard at 
all hours of the day, although larger numbers join the chorus in the 
sarly evening. At this-season they may also be seen during the day- 
time. Later in the summer I did not succeed in finding a single 
specimen, so thoroughly do they hide when the mating instinct is 
dormant. 

They have many enemies, who are doubtless attracted, both by the 
volume of the chorus when the frogs gather in such numbers, and by 
its excellent carrying power. I found the tracks of opossums, rac- 
coons, minks, and weasels about the pond above mentioned. Larger 
frogs and also snakes eat them. 

It is difficult to understand how their eggs develop in the tempo- 
rary puddles which they seem to frequent most. Small masses of 
eges, presumably of this species, were found in the pond previously 
mentioned about the last of March. Some of these hatched, but two 
weeks later there was no water, and not even soft mud, in the pond, 
and the larve must have been dried up. 

Width of head over tympanum of largest individuals, 10 mm.; 
tip of snout to anterior border of tympanum, 7; snout to vent, 28; 
vent to heel, 24; vent to tip of longest toe, 42. 
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RANA PIPIENS (Schreber). 


LEOPARD FROG. 


Not uncommon, yet far less abundant than in the Kankakee 
marshes or even the hilly southeastern part of Indiana. It is 
occasionally seen in the woods, but is most abundant in meadows and 
pastures. The young do not appear to stay near the water in the 
late summer. Newly transformed young were seen leaving the 
water during the last week in June and throughout July. This is one 
of the species which seems to hibernate in the caves to some extent. 
Leopard frogs were seen in some numbers not far within the mouth 
of the cave during March and they seemed tg be moving toward the 
outside. This frog, also, was active in January. At this time high 
water overflowed the bottoms and drove many hibernating animals 
from their winter retreats. Leopard frogs, cricket frogs, and green 
frogs were among the species observed at this time. 

Specimens from this locality should, perhaps, be referred to the 
form sphenocephala, although they partake of some of the charac- 
ters of pipiens also, as the two varieties are defined by Cope. Spots 
scarcely, or not at all, bordered by pale color. Longitudinal band 
of femur usually represented by spots. Two phalanges of fourth 
toe free, the next usually with a very narrow web. Part or all of 
the tibial markings broken in the middle. External vocal vesicles 
present in male. 

Width of head, 18 mm.; length of head, 18; tip of snout to vent, 
66; vent to heel, 62; vent to tip of longest toe, 104. 


RANA CLAMITANS Latreille. 
GREEN FROG. 


The relative numbers of this and the preceding species differ in 
this vicinity from most localities with which I am familiar, 2. 
clamitans here being the more abundant. It is found along the 
creeks and about the ponds, as well as some distance from water. 
The species, at times, enters the caves where I have found the frogs 
at least half a mile from daylight. 

Green frogs become active earlier in the spring than do the leop- 
ard frogs. Eggs were found on March 19, but the laying period 
seems to be somewhat extended, as ripe ova were found in a female 
more than a month later. The eggs were laid in large masses 
attached loosely to reeds and grass. The young appear to transform 
at any time between June and September. 

Frogs of this species are very voracious, apparently eating any- 
thing of suitable size that moves within their range of vision. The 
contents of three stomachs examined on April 30 were as follows: 

Proc. N. M. vol. xxxv—08——36 
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No. 1, 7 ants, 2 beetles, 1 myriapod, 1 mosquito; No. 2, 6 beetles, 10 
mosquitoes, 1 fly; No. 3, 5 beetles, 4 mosquitoes, 1 snail. I have known 
them to eat tree-frogs, both 7. versicolor and H. pickeringi. Diges- 
tion must be very slow, as the stomach of a frog which had been kept 
in captivity without a chance to secure food for forty-eight hours con- 
tained incompletely digested remains of a beetle and of a small frog. 

The color and markings of specimens taken here vary greatly. A 
large breeding male is quite dusky all over the dorsal surface, but 
there are no distinct spots; dark bars of the legs indefinite. Another, 
also a breeding male, has numerous, fairly distinct, black spots all 
over the back; irregular bars run down on the sides, and the legs are 
marked with definite bars and spots. Another has dorsal spots 
equally definite, but smaller and less numerous. I noticed that green 
frogs taken from a pond in the woods in which the water was filled 
with decaying leaves appeared much darker than those taken from 
near-by fields, and immersion in alcohol for several weeks did not 
entirely remove the difference. 

Width of head, 27 mm.; length of head, 30; snout to vent, 79; vent 
to heel, 72; vent to tip of longest toe, 120. 


RANA CATESBEIANA Shaw. 


BULL FROG. 


Common about the larger ponds and several times seen in the caves, 
on one occasion at least half a mile from the entrance. High water 
carried a large bullfrog out of the lower end of the Shawnee Cave 
in midwinter. 

In spite of the reputation of its voice, the cry of this frog is less 
noticeable than that of any other species about here. Its note is low- 
pitched and musical, carrying for a long distance, but not sounding 
loud. It was not heard before the middle of May nor after the middle 
of July. In the early summer these frogs were frequently seen float- 
ing on the water with their large eyes just above the surface. At such 
times they are not easily disturbed, and a stone or a shot may strike 
the water quite near them without causing them to sink. At night 
they are more wary and are secured less easily than some of the other 
species. Their cries always cease on the approach of a noise, and 
they will jump into the water at the slightest disturbance. 


REPTILES. 


The numerous thickets are well suited for hiding places for snakes, 
and they are abundant, both in number of species and individuals. 
On one occasion, in a walk of about a mile, eight trails were seen in 
the dust where snakes had crossed the road since the passing of the 
last vehicle, certainly less than half an hour earlier. 
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The list of turtles is for the vicinity of the University Farm only, 
and would be greatly increased had this group been collected along 
White River. 


SCELOPORUS UNDULATUS (Latreille). 
PINE-TREE LIZARD; RAIL-FENCE LIZARD. 


y abundant in the woods and along the fences. They came out 
of winter quarters early and a number were seen before the end of 
March. While very active at times, they are not timid. Once I saw 
a young lizard about 3 inches long following some persons along a 
path and keeping close to their feet. I have also touched and even 
picked up the adults as they lay basking in the sun, apparently wide 
awake. At other times they run away at the slightest disturbance, 


Very 


usually going up a tree if there is one near at hand. 
EUMECES FASCIATUS (Linneus). 
BLUE-TAILED SKINK. 


A single immature specimen was seen, but not captured. It does 
not seem to be common in this vicinity but is abundant farther 
south, and a number were seen at New Harmony during the summer 
of 1907. 

CARPHOPHIS AMCENUS (Say). 


GROUND SNAKE, 


Only two of these snakes were seen. The first was found under an 
old log on March 26. A female taken a little later contained six eggs. 
The eggs are subeylindrical and 14 mm. long. The stomach of the 
same animal contained remains of an earthworm and other unrecog- 
nizable material. 

Scale rows, 12; color of ventral surface extending to middle of sec- 
ond row of scales; ventrals, 126; subcaudals, 23. Prefrontals absent. 
Length, 265 mm. 

VIRGINIA ELEGANS Kennicott. 


VIRGINIA SNAKE, 


I am indebted to Mr. Ferd Payne for the first record of this com- 
paratively rare snake from this locality. I took a second specimen 
in the edge of the woods near the house on August 30. The body 
was swollen to such an extent that the tail was sharply demarked. 
Dissection revealed six perfectly formed embryos, one of which was 
examined and found to be 95 mm. in length and similar in squama- 
tion and color to the adult except that it is slightly darker and the 
markings more obscure. 

Color in life, brown above with a decided bluish tinge, the two or 
three lowest rows of scales paler than those above them; a faint pale 
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stripe, one entire scale and two half scales in width, down the middle 
of the back. On each side of this median stripe a somewhat irregular 
row of small black dots on the seventh row of scales, which is also 
darker than the other rows; another line of more scattered dots about 
the fifth row. Head with a number of very small dark blotches, 
larger and less clearly defined than those of the lateral rows. Below, 
sulphur yellow with a decided greenish reflection. Where the color 
of the sides and underparts meet there is a tinge of rosy. A bad 
odor, not unlike that of Diadophis punctatus, is very noticeable. 

Scale rows, 17; ventral plates, 125; subcaudals, 34. Length, 264 
mm.; tail, 38 mm. 


DIADOPHIS PUNCTATUS (Linnzus). 
RING-NECK SNAKE, 


This species appears to be abundant here. It is generally found 
on the hillsides which are covered with loose rocks. It was first seen 
on March 31 near the Twin Cave and later was noted on all of the 
rocky hills in the vicinity. When captured it makes no attempt to 
bite, but the odor which it emits 1s very disagreeable, though not 
penetrating. It is sluggish and is said to be chiefly nocturnal in 
habit, but I have seen it moving about in the daytime. 

Scales in 15 rows; ventrals, 146 to 148; subcaudals, 54 to 56. Color, 
glossy blue-black above, reddish orange below; ring of neck, lemon 
color, two scales in width. Length, 265 mm. 


HETERODON PLATIRHINOS Latreille. 


HOG-NOSE SNAKE; SPREADING ADDER. 


Not uncommon. Also first seen March 31. None that I saw were 
of the very dark or very red colors sometimes seen in this species. 
This snake is much feared by most people, but is entirely harmless. I 
have thrust my finger against its nose and even into its mouth with- 
out being bitten. Apparently the instinct to frighten has been 
developed to such a degree that the habit of active defense has been 
lost. 

I have seen a female of this species buried in the soft earth of a 
cornfield, apparently guarding her eggs, among which she was coiled. 
PHYLLOPHILOPHIS ASTIVUS (Linneus). 

ROUGH GREEN SNAKE. 

Not uncomon. One was rescued from a blue racer not much longer 
than its captive. The latter made haste to get away and did not ap- 
pear to be injured, although its head and about one-fourth of the 


body had been swallowed. 
Seale rows, 17; ventrals, 163; subcaudals, 127. Length, 875 mm. 
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BASCANION CONSTRICTOR (Linnzus). 
BLUE RACER; BLACK SNAKE, 


Very abundant everywhere in the vicinity. This species has often 
been called bad tempered and vicious, but that is not my own ex- 
perience with it. Usually these snakes will glide away with great 
swiftness at the sound of approaching steps. However, I have ap- 
proached them quietly and stroked the neck and back with my hand 
without the reptile attempting either to escape or to bite. When 
captured they become angry and will bite at anything within reach. 
If kept in captivity they sometimes become docile and permit very 
rough handling. Probably there are great individual differences in 
this regard. 

The blue racer has a habit of rapidly vibrating its tail when 
alarmed, and if a dry leaf happens to be in the way the effect is 
very much lke the noise of a rattlesnake. It is probable that the 
motion of the tail is a sort of nervous impulse, due to excitment, and 
is not, strictly speaking, instinctive nor an adaptive mimicry of the 
venomous species. I have seen this vibratory motion when the snake 
was in a dusty road where no noise was produced. 


CALLOPELTIS OBSOLETUS (Say). 


ALLEGHENY BLACK SNAKE, 


Nearly as abundant as the preceding species. It is a great destroyer 
of birds, climbing trees, if necessary, to reach the eggs and young. 
It also frequents barns, stables, and poultry yards. Only the typical 
form was seen about Mitchell. A more distinctly marked form, 
apparently (. obsoletus confinis, was noted in Knox County about 
50 miles southwest. 


STORERIA OCCIPITO-MACULATA (Storer). 


STORER SNAKE. 


Probably quite common. Two individuals were taken during the 
year. A female in the university collection, taken at the University 
Farm in August, 1906, contains ten embryos. They are about 85 mm. 
in length and resemble the mother in color. From their condition it 
is evident that the species is viviparous and not ovoviviparous, as 
Dr. O. P. Hay supposed.* 

The female mentioned above is darker than the other specimens 
taken and has ne distinct longitudinal stripes, although the pale spot 
on the occipital region is present. Another of these snakes has stripes 
so distinct as to bear a slight resemblance to a garter snake. The 

“The Reptiles and Batrachians of Indiana, 17th Rept. Ind. State Geologist, 
p. 498. 
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belly in life was near salmon color, but in alcohol has faded to green- 
ish yellow. A dark line runs along the ventral plates at the edge of 
the belly. This is followed by a pale stripe. The first row of scales 
form the second dark line, while the second, and most of the third 
rows are pale; fourth, fifth, and sixth rows are dark, while a light 
stripe nearly three scales wide forms the mid-dorsal line. The other 
specimen taken is intermediate in the distinctness of the markings. 

Length of the last-mentioned specimen, 170 mm. Scale rows, 15; 
ventrals, 127; subcaudals, 48 pairs. 


NATRIX SIPEDON (Linnzus). 


WATER SNAKE, 


Common about the ponds. One was found some distance within 
a cave. 
THAMNOPHIS SIRTALIS (Linnzus). 


GARTER SNAKE. 
Only a few seen. 


LAMPROPELTIS DOLIATUS TRIANGULUS (Boie). 


MILK SNAKE; HOUSE SNAKE. 


Not uncommon. Elsewhere I have generally seen this species in 
the vicinity of buildings, but here it was numerous in the woods. 
I have always found this to be an evil-tempered snake. When dis- 
turbed it neither attempts to escape or to coil, but raises the anterior 
half or more of the body clear of the ground, forming an irregular 
S, and it may remain on guard in this attitude for some time. 

Scale rows, 19; ventrals, 198; subcaudals, 46. Loral present. 
Length, 785 mm. A dorsal series of 42 spots of bright, reddish- 
brown, surrounded by a distinct ring of black, one scale wide. The 
alternating spots sometimes confluent with dorsal series. Ventrals 
irregularly blotched with rectangular spots of black. 


AGKISTRODON CONTORTRIX (Linneus). 


COPPERHEAD. 


Not rare. Two were seen during the summer of 1907 and several 
had been taken the previous year. Like the blue racer, it produces a 
rattling noise when the rapidly vibrating tail comes in contact with 
a dry leaf. It is probably less dangerous than most people suppose, 
because it is often very sluggish and does. not strike till thoroughly 
aroused. No doubt there are great individual differences in this 
regard. 

Scale rows, 23; ventrals, 156; subcaudals, 50; 20 “ saddles ” of dark 
color extending entirely across the back, with a single exception; the 
pale areas between, with a pair of dark spots. Length, 710 mm. 
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TRIONYX SPINIFERUS Le Sueur. 


SPINY SOFT-SHELLED TURTLE. 


Not seen alive but a small boy, familiar with the ponds of the 
neighborhood, informed me that the soft-shelled turtles were some- 
times found in them. His statements were confirmed by finding the 
mangled remains of one in the road not far from a pond. 


CHELYDRA SERPENTINA (Linnzus). 


SNAPPING TURTLE, 


Very common. In the spring they seem to wander a great deal, 
traveling from pond to pond. The remains of one was found in the 
cave some distance from the entrance. It had doubtless entered by 
accident and had been unable to sustain life there. A large one killed 
by a boy in the neighborhood measured 11 inches in a direct line from 
the nuchal to the caudal plate. 


TERRAPENE CAROLINA (Linnzus). 


BOX TORTOISE. 


Very common; found living in the cave. A pair were seen mating 
on September 6. During the later part, at least, of the sexual congress 
the male assumes an erect position with the hinder edge of the cara- 
pace and hind feet on the ground, the tail hooked under the female, 
and the head and fore limbs in the air. 


CHRYSEMYS MARGINATA Agassiz. 


WESTERN PAINTED TORTOISE, 


Very abundant in the ponds. On one occasion twenty-seven ware 
counted on a single log. There were others in the same small pond, 
and four other ponds within a radius of 200 yards were inhabited by 
turtles at the same time. 


MAMMALS. 


The physical characters of the region exert a noticeable influence 
upon the mammalian fauna. Bats are attracted in large numbers to 
the caves, in which they spend a considerable portion of their lives. 
The rocky hillsides and woods afford homes for the smaller carnivores 
as well as for the wood-dwelling rodents. An abundant supply of 
seeds of forest trees, shrubs, and vines furnish food for the latter class 
of animals. 

On the other hand, there are no swamps or large tracts of grassy 
Jand in the immediate vicinity, and mammals living in such places 
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are either restricted in range or altogether absent. J/icrotus penn- 
sylvanicus and Peromyscus michiganensis, both abundant at Bloom- 
ington, 35 miles north, were not found here at all. Two other grass- 
inhabiting voles, J/. ochrogaster and Synaptomys coopert stonei were 
fairly common, but only in certain localities. 

Local migration of some of the small mammals was noted. During 
the autumn a large number of traps were placed at different times 
in a small, grass-grown area where the woods had once been cleared. 
Among other things, a single lemming vole (S. ¢. stone?) was cap- 
tured, and it seemed to be the only representative of its kind in this 
area. No prairie voles (J/. ochrogastev) were taken. During January 
and again in March, White River overflowed its banks and backwater 
extended up the creek valleys. In a little valley one-sixth of a mile 
from the clearing above mentioned these two voles had been abundant. 
The flood drove them away, probably drowning some, but they sud- 
denly became abundant in the clearing, evidently having migrated 
there through the woods. Several species of mice and shrews were 
collected in large numbers on a railway embankment which was left 
as a narrow island during the flood. This island formed a retreat in 
time of high water and from this point the species afterward radiated 
outward to repossess the bottom lands from which they had been 
temporarily driven. 

DIDELPHIS VIRGINIANA Kerr. 


OPOSSUM. 


The opossum is very abundant, finding a congenial home in the 
heavy forest and among the sink holes. Most often it seems to use a 
woodchuck hole for its:-home. <All the specimens taken were immature 
and were caught in traps. The young of the previous summer were 
still immature late in January. The old animals are probably more 
wary and are not so easily trapped. All the stomachs examined con- 
tained remains of apples, which were abundant and easily obtained. 
Besides apples, two stomachs contained salamanders (A. punctatum) , 
one a frog, one a snail, one a bird, and one a mammal. 

I never saw tracks or other signs of the opossum in the caves, 
though a piece of a mandible with a single molar was found in the 
Shawnee Cave. 

SCIURUS NIGER RUFIVENTER E. Geoffroy. 


FOX SQUIRREL. 


The woods of the University Farm consist principally of a heavy 
erowth of large timber. In this large tract but one fox squirrel made 
its home during the winter, although there were many gray squirrels. 
On farms in the neighborhood, where there were more open groves, 
fox squirrels were common. Apparently they prefer the smaller and 
more open woods. 
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SCIURUS CAROLINENSIS Gmelin. 


GRAY SQUIRREL. 


The gray squirrel is very abundant on the University Farm, seem- 
ing to delight in using the large oaks and tulip-trees for homes. In 
the autumn of 1906 the crop of acorns was very large. I estimated 
that each of the large white oaks produced from two to eight thousand 
acorns during that season. Eighty acres are heavily wooded with 
white oaks and nearly a hundred acres more have a considerable 
growth of these trees. Before November 1 the immense crop of acorns 
had been so completely garnered by the squirrels that none were in 
sight on top of the leaves and only an occasional one could be found 
by the most careful search. 


SCIUROPTERUS VOLANS (Linnzus). 


FLYING SQUIRREL. 


These squirrels were probably abundant, though not often seen. 
One was caught in a trap at the base of a hollow tree. During the 
summer, others were seen and heard in the evening, running about or 
sailing through the air among the trees near the house. 


TAMIAS STRIATUS (Linnzus). 


CHIPMUNK. 


Not very abundant in the woods. During the autumn they were 
often heard giving their chipping call in the fields and open woods. 
The loud shrill whistle is most often heard in the spring, but I have 
never heard them chipping at that season. 


MARMOTA MONAX (Linnezus). 


WOODCHUCK; GROUND-HOG. 


Very abundant both in the woods and fields. They were seen run- 
ning about late in October, but probably were not active later than the 
end of that month. 

They began to clean out and enlarge their holes during the last days 
of February. On March 5 there was a heavy snow storm late in the 
evening. Early next morning woodchuck tracks were numerous in 
the ‘snow, showing where the animals had been running about and 
feeding. 

When they venture out in such weather as this, it is difficult to see 
any adaptive necessity for their hibernation. At such times they eat 
ferns, shrubs, and the tender shoots of young trees. Indeed, their 
food is very similar at all times to that of the rabbit. The latter 
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animal fares well during the winter months and there is no reason 
why the woodchuck should not get along equally well. In this 
instance, and probably in many others, hibernation seems to be a sort 
of physiological rhythm, similar to sleep, but more prolonged. 


SYNAPTOMYS COOPERI STONEI® Rhoads. 


STONE LEMMING MOUSE. 


This animal is restricted to fields in which a dense growth of grass 
is allowed to grow up and remain uncut. One was caught in a live 
trap on October 5. It was put in a roomy cage and given food and 
water, but died five days later. 

The lemming mouse breeds as soon as the severe weather of winter 
is over. A large, round nest of moss and dry grass or sticks is made 
and the young, usually four or five in number, are brought forth in 
it. The first of these nests was found March 21. It contained four 
young, varying considerably in bulk and weight of body, but each 
having a total length of from 62 to 64mm. The mother escaped and 
the young were taken to the house, kept in a room at even temperature 
and fed milk with a pipette. They seemed to thrive at first, but three 
days later all died within a few hours. 

The female mates again very soon after giving birth to young. 
The period of gestation is probably three or four weeks, and if the 
process is kept up all summer, and it doubtless is, the number of 
young produced by a single female must be not less than twenty or 
thirty a year. The young of the earlier litters doubtless reproduce dur- 
ing their first year, and the rate of increase is therefore quite rapid. 

An adult female taken October 5 is grizzled brownish on the back 
and sides, the hairs being plumbeous at the base and the short fur 
tipped with bright cinnamon, while the long hairs overlying it are 
black. Another female taken on March 12 differs from the first only 
in having grayer cheeks and flanks, and this second specimen is well 
matched by a male taken the following day. A male taken November 
23 is much paler, the reddish tips of the hairs being near drab. The 
feet and sides are also paler. On the back and rump there is a new 
growth of short fur similar to the old. A female taken April 12 is 
similar, but the tail, feet, and sides are even paler than the last speci- 
men and there is no new growth of fur concealed by the older hairs. 

A maletaken in December has shed the old coat except in the shoulder 
region and at the sides of the belly. The new growth is darker on 
account of a number of the hairs (in addition to the coarse overfur) 





“Reasons are given elsewhere (Proc. U. 8S. Nat. Mus., XXXII, pp. 460-461) for | 


adopting this name for the Indiana form of lemming vole. A comparison of the 
skulls will readily show that it is not gossi, as Several mammalogists have sug- 
gested to the writer, 
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being dark throughout instead of having pale tips. The shoulder 
patches of old fur are paler, contrasting sharply with the new growth. 
The young are dark colored and the pale tips of the hairs are buffy 
instead of ferruginous or cinnamon. 

Measurements: Average of ten individuals, total length, 115.2 mm. ; 
tail, 18.5; hind foot, 17.1; ear, 9. Cranial measurements, greatest 
length, 26; basilar length, 22; palatilar length, 12; greatest width, 
12; depth over bulle, 9.6; palatal width (outside of molars), 6; 
length of molar series, 6.8. 


‘MICROTUS OCHROGASTER (Wagner). 


PRAIRIE MEADOW MOUSE, 


This is the most abundant vole and is found in the fields wherever 
there is a growth of grass dense enough to afford cover. Specimens 
caught November 22 and 23 were evidently not breeding, as the sexual 
organs were reduced. Of four pregnant females examined during the 
spring, two contained three embryos each and two contained four 
each. Some of the nursing females were pregnant, showing that they 
breed again soon after giving birth to young. 

A nest was found under a railroad tie along an embankment on 
April 11. It contained three young apparently about a week old. 
The mother was not in the nest when it was found (about 4 p. m.), 
and the covering was replaced. Early next morning she was again 
absent, but about 10 o’clock she was in the nest nursing her young. 
When disturbed she started to run away with the young still clinging 
to her teats, but the whole family was captured. They were placed in 
a box and given plenty of fresh grass, as well as other food, and water. 
Nevertheless the old mouse ate her offspring during the first night 
and she, herself, survived only two days longer. She showed a sur- 
prising ability to climb, going up the vertical sides of the box and 
clinging to them while attempting to gnaw out, or running along the 
under surface of the screen wire which formed the top. 

This species is diurnal in habits, though probably it is more or less 
active during the night, and it certainly is during early morning and 
late evening. It lives principally on grass, boring tunnels through 
the thickly matted growth and extending these or eating the tender 
shoots from along their sides as the needs require. Even in winter 
its food consists principally of grass, the dried blades being used to 
supplement the green shoots when enough of these can not be found 
beneath the snow and overgrowth. It does not refuse seeds, however, 
and is readily attracted by a bait of either cheese or oatmeal. Dur- 
ing the early summer, when wheat is ripening, it will cut the stalks 
into little sections from 2 to 3 inches long, working to get the head 
low enough to reach and remove the grain, This work has generally 
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been attributed to J/. pennsylvanicus, but I have positively traced it 
to I. ochrogaster, though the other species may have a similar habit. 

The nest is generally placed underground, but sometimes an old log 
or board is the only covering. It is made of dry grass and bark. 
Two or more tunnels usually lead to it, for this species, like J/. pine- 
torum, uses underground runways. Its fossorial habits lead it, doubt- 
less accidentally, into caves. I found the skulls of two individuals 
in the Shawnee Cave and later trapped another there. It had been 
‘ating a pasteboard box, which was the only food at hand, and the 
lack of food would be a sufficient reason for preventing the species 
from becoming established in these caves. 

The mice of this species collected at Mitchell are generally less gray 
than in northern Indiana. An adult male taken March 25 is still in 
winter pelage, the fur being long, dense, and soft. The color is dark, 
the black hairs preponderating, while the gray-tipped hairs are few 
in number. Others collected a little later have more gray hairs 
mixed with the black. A male taken on April 3 has very much more 
fulvous coloring than any other mice of this species that I have seen. 
The black hairs of the back are less numerous than is usual in the 
species, there are very few gray-tipped hairs, and all the hairs of the 
fianks, sides of the neck, and cheeks and lips are tipped with a broad 
band of fulvous. All the other specimens, collected chiefly in the 
early spring, are intermediate between those described. 

Measurements, average of four males and four females: Total 
length, 144.2 mm.; tail, 36.4; hind foot, 19.6. Cranial measurements, 
average of six adults: Greatest length of skull, 26.6 mm.; basilar 
length, 23; palatilar length, 18; greatest width of braincase, 11.7; 
depth of brain case over bulla, 10.3; maxillary tooth row, 6. 


MICROTUS PINETORUM AURICULARIS Bailey. 


PINE VOLE; MOLE MOUSE, 


This is an abundant vole, and is found in a great variety of loca- 
tions. It lives on the rocky hills, about the caves, in the heavy woods 
where the carpet of dead leaves is several inches deep, and in the fields. 
Like the prairie vole, it is largely diurnal in habit and may often 
be seen scurrying back into its hole when one quietly approaches its 
feeding ground. It is a more omnivorous feeder than the other voles 
of this region. The contents of the stomachs I have examined is com- 
posed largely of seeds and roots, but I have found remains of insects 
in two. Sometimes grass is eaten, as well as the stems and leaves of 
other plants and the bark of shrubs and small trees. Where this 
species takes to the fields it appears to feed principally on grass. 

It is not possible to say positively whether the pine vole of this 
locality is auricularis or scalapsoides, as the characters are interme- 
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diate. As the colors are quite dark and the ear large, it is thought 
best to adopt the former name. 

Measurements, average of four: Total length, 122 mm.; tail, 19; 
hind foot, 16; ear from crown, 6. Cranial measurement of the same: 
Greatest length of skull, 25.8; basilar length, 21.2; palatilar length, 
12.8; greatest width of braincase, 12.2; depth of braincase over 
bulle, 10.5; maxillary tooth row, 6. 


PEROMYSCUS LEUCOPUS (Rafinesque). 


WHITE-FOOTED MOUSE. 


Here, as in many other places, this is the most abundant mammal, 
living in all kinds of places and eating all kinds of food. Several 
took up their residence under the house and in the wood pile just 
back of it. They were numerous under the corn shocks on the 
adjoining farm, and four were captured within the cave. 

Some misapprehension has existed with regard to these cave mice, 
and it seems necessary to consider their status somewhat carefully. 
Prof. W. S. Blatchley says¢ of specimens taken in Marengo Cave: 
“They differed much in appearance from above-ground specimens, 
having larger external ears (13 mm. long by 11 mm. broad), longer 
whiskers (38 mm.), and more protruding eyes. * * * The mice 
have been noted ever since the cave was discovered, but seem 
to keep close to the entrance, through which, however, no light 
passes.” Dr. A. M. Banta, who has studied the fauna of the May- 
field Cave, in Monroe County, says” that the eyes of one which he 
captured in the cave became sore when left in the light. He does 
not state under what conditions it was kept, and as the species is 
chiefly nocturnal the same thing might occur if one of the mice 
which lived above ground were kept in intense light without any 
dark retreat. The measurements given by both Messrs. Banta and 
Blatchley are exceeded by many terranean specimens I have taken, 
and as the eyes are always strongly protuberant I doubt that any 
of the characters indicate even a limited amount of racial modifica- 
tion on account of cave life. Indeed, it is not certain that the species 
has ever become isolated in a cave. 

A number of white-footed mice were kept in captivity at different 
times, but they could not be kept together. On one occasion six were 
eaught under corn shocks and were divided equally between two 
eages. Next morning each cage contained two partially eaten ear- 
casses, while of the survivors in each cage, one died within a few 

* hours and the other a day later. 


#21st Ann. Rept. of the State Geologist of Indiana, 1896, p. 179. 
>The Fauna of Mayfield’s Cave. Pub. 67 of the Carnegie Institution, p. 19. 
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A male taken when half grown became so tame that it would eat 
from my hand. It remained under cover of its box during the day, 
but toward sunset would leave its retreat and begin to run about the 
cage looking for food and clambering about, often hanging down- 
ward from the roof of the cage. It would not allow me to pick it up, 
but would voluntarily come to my hand and nibble it or take food 
from it. Various kinds of food were given it; cheese and dry oatmeal 
were favorites. Among wild fruits none were eaten so greedily as 
the berries of the buck-bush (Symphoricarpos symphoricarpos). 
These berries are here the most important single item of diet for 
these mice in winter and also are eaten extensively by other mammals 
as well as birds. Acorns were also readily eaten. Seeds of the red 
bud (Cercis), the wahoo (Huonymus), and the bitter-sweet (Celas- 
trus) were eaten only when the articles of food above mentioned were 
lacking. Seeds of the scarlet sumac (Rhus glabra) were rejected 
entirely. 

A female with three young ate her offspring soon after being put 
in the cage, but the old one lived for several months. At one time, 
during my absence, she was without food, but ate the pasteboard box 
which served her for a home; she must have subsisted on this for at 
least a week. 

Two were taken about an old pond shortly after a period of excep- 
tionally heavy rainfall. At this time salamander eggs had been 
deposited in abundance around the edges of ponds and the receding 
water left many of them stranded on the bank. The stomachs of 
both of the white-footed mice taken at this place contained some 
gelatinous matter which I could not positively identify, but which 
resembled the coating of salamander eggs more closely than any other 
substance apt to be found in such a place. 

Measurements, average of 10 adults: Total length, 160 mm.; tail, 
70; hind foot, 19.5; ear from crown, 14. Cranial measurements of 
the same: Greatest length of skull, 25.5; basilar length, 19; palat- 
ilar length, 10.8; greatest width of braincase, 12; depth of brain- 
vase over bulls, 9.3; maxillary tooth row, 4. 


SYLVILAGUS FLORIDANUS MEARNSI® (Allen). 
PRAIRIE COTTONTAIL; RABBIT, 


Very abundant; the sink holes and rocks afford homes and hiding 
places. Now and then rabbits wander into the caves and usually 
perish if they get away from the sink holes through which they enter 
the larger chambers. The remains of three were found in the caves, 
one of them comparatively fresh, the others quite old. 


“Mr. BE. W. Nelson has identified the rabbits collected at Mitchell as S. f. 
mearnsi, 
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During the summer I have often seen rabbits lie down on the 
ground where the soil was bare, smooth, and devoid of vegetation 
and gnaw the dirt. At one time, in a path near the house, a space of 
about a square yard had been gnawed away to a depth of from one- 
fourth to one-half an inch. This was not all done in one night, but 
it had been done between rains or within ten days. 

During the winter I was at the University Farm the State forester 
complained vigorously of the damage done by rabbits to the young 
trees on the forest reservation about 50 miles farther south. Accord- 
ingly I paid close attention to their winter food in my locality. Com- 
paratively little damage was done to the young hard-wood trees. 
The vegetation most often eaten was as follows: Wahoo, hydrangea, 
Christmas fern, sassafras, hepatica, red locust, and ironwood. The 
shellbark hickory, walnut, and sugar-maple shoots were eaten infre- 
quently. I did not observe an oak, ash, or tulip-tree which had been 
injured by the rabbits, the abundance of more tender vegetation 
serving as an effective protection to the more valuable species. 


UROCYON CINEREOARGENTEUS (Schreber). 


GRAY FOX. 


The gray fox is still common in this locality, although almost 
exterminated throughout the State. The first one I saw came up the 
path to within 30 yards of the house one morning. The hounds were 
bellowing in the distance and it stopped now and then to listen. 
Coming to a rail fence the animal sprang upon it and walked along 
the top rail for a few yards, but did not make a long leap to the side 
for the purpose of throwing the dogs off the trail, as the red fox is 
reputed to do. 

Later I found a den in a secluded spot not more than 150 yards 
from a man’s residence. When snow was on the ground the track 
of one of these foxes entered the Twin Cave nearly every night, for 
what purpose I can not say, as the cave contained no food, unless 
the fox was able to catch bats. A large male was caught in a steel 
trap set along the creek, but the skin was neglected and spoiled. 


VULPES FULVUS (Desmarest). 


RED FOX, 


This fox was not seen or captured, but it is said to be quite as 
numerous as the other species. A small cave on top of the hill was 
inhabited by foxes, and I judged by the size of the track that it was 
the red rather than the gray species which lived in it. 
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CANIS OCCIDENTALIS (Richardson). 


TIMBER WOLF, 


Tt seems worth while to put on record what appears to be an 
authentic specimen of a wolf in this (Lawrence) county. The 
Indianapolis Star contained a somewhat sensational account of the 
capture of a wolf by a young girl at Springville, near Bedford. I 
wrote to the man on whose farm the animal was taken, and he replied 
that the story was substantially correct. The animal was first seen 
creeping under a deserted house, and some men were called who 
drove it out and shot it. The skin was disposed of and the carcass 
fell a prey to various carrion eaters, so that I was unable to see and 
verify the identification. Mr. Cobb, the farmer who furnished me 
with a crude description of the animal, says: 

I noticed his tushes [canines] were fully 14 inches long, and I think they had 
been broken at the tips [length doubtless overestimated]. The hide measured 
6 feet from tip of nose to tip of tail, but when stretched on a 12-inch board 
the body part was not over 34 or 4 feet long. The tail was long and bushy, 
something like a fox. The sides were gray, but the back was mixed gray and 
black, something like a rabbit. The tail was sort of yellowish gray. I suppose 
he would have been 2 feet in height. 

Allowing for errors and exaggerations, this description does not 
seem to be applicable to a dog or fox. The only other possibility is 
the coyote. The timber wolf seems, however, to have survived the 
coyote in the hills of southern Indiana and has been reliably recorded 
from Brown, the adjoining county on the north, in recent years. 


MEPHITIS PUTIDA (Boitard). 
SKUNK. 


Skunks seemed to be common in the region, but I did not succeed 
in locating a den on the university property, nor were their tracks 
often seen. Some skins in the possession of a fur buyer were exam- 
ined, and they appeared to belong to this species. 


LUTREOLA VISON (Shreber). 


MINK. 
Tracks were seen frequently; on one occasion they passed across 
the doorstep. 
PUTORIUS NOVEBORACENSIS Emmons. 


WEASEL, 


Tracks of these animals were very numerous. A single one was 
trapped in a hole at the base of a tree. 
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BLARINA BREVICAUDA CAROLINENSIS (Bachman). 


CAROLINA SHREW. 


The form of the short-tailed shrew at this locality appears to be 
nearer carolinensis than brevicauda, although not typical.  Speci- 
mens vary in total length from 95 to 105 mm.; hind foot, fl to 14; 
tail, 19 to 24. All the specimens taken have a more or less distinct 
tinge of brownish. 

This shrew is common, yet not nearly so abundant as at some other 
places I have collected. One day while collecting along the railway 
embankment I heard a loud squealing, and going to the spot I dis- 
covered a short-tailed shrew carrying away bodily a nearly grown 
Microtus pinetorum. The shrew became frightened at my approach 
and left its victim, which was about dead. The vole was the heavier 
of the two animals. 

Measurements, average of five: Total length, 103 mm.; tail, 21.7; 
hind foot, 12.8. Cranial measurements, average of three: Greatest 
length of skull, 23; basilar length, 19.5; palatilar length, 10; greatest 
breadth of braincase, 11.6; depth of braincase over bullae, 7.3; upper 
tooth row, LO. 

BLARINA PARVA (Say). 


SMALL SHREW. 


This shrew is almost as abundant as the larger species, but is not 
so generally distributed. The species seems to be partly or wholly 
diurnal in its movements. Its runways beneath the grass are so small 
as to be scarcely distinguishable. Most of the specimens obtained 
were taken in the vicinity of some small sink holes, which they evi- 
dently entered and in which their nests were probably made. 

Measurements, average of six individuals: Total length, 74.8 mm.; 
tail, 16.6; hind foot, 10. Cranial measurements of the same: Great- 
est length of skull, 16.2; basilar length, 14; palatilar length, 7; 
greatest breadth of braincase, 8; depth, 5.4; upper tooth row, 7. 


CORYNORHINUS MACROTIS (Le Conte). 


BIG-EARED BAT." 


This species, previously known from but one other locality in the 
State, proved to be common. Seven individuals were seen, but only 
two were secured. They were all found during the winter not far 
within the caves where both light and cold reached. 


7A detailed account of the habits of the bats of this locality, together with 
some experimental studies of their sensory adaptations, has been published by 
the author in the Biological Bulletin, XV, 1908, pp. 135-193. 
Proc. N. M. vol. xxxv—0S——37 
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Color of adult female taken in December: Back, very near the hair 
brown of Ridgway, the hairs banded with four distinct rings of 
color; the basal one-third clove brown followed by a band of bro- 
coli brown; next a band of dark sepia, which is tipped by a narrow 
band of pale brown. The mingling of the outer bands gives the 
animal its characteristic color. Belly, pure white, with bases of 
hairs nearly black; breast and sides of throat with a tinge of the 
color of the back. An adult male, taken on May 5, has a somewhat 
darker color, due to the wearing away of the pale tips of the dorsal 
hairs. 

Measurement of an adult female: Total length, 92 mm.; tail, 43; 
hind foot, 10; ear, 27; forearm, 43; longest finger, 78; expanse, 225. 
Cranial measurements: Greatest length of skull, 18 mm.; basilar 
length, 12; palatilar length, 6.5; breadth over audital bulle, 10; 
depth from bullae, 9; maxillary tooth row, 6.5; mandibular length, 
10.5. 


MYOTIS SUBULATUS (Say). 


SAY BAT. 


Common but less abundant than J/. Jucifugus. During the winter 
a few were found associated with the last-named species, the per- 
centage, as nearly as it could be estimated, being 1 in 20. During the 
late summer they entered the cave in greater numbers and for several 
weeks, during July and August, the Say bat exceeded any other 
species in numbers. 

This species exhibits a considerable variation both in color and pro- 
portions. In nine specimens collected between December 17 and 
April 9 the hairs of the ventral surface are tipped with pure white 
which glistens in life and makes the animals very conspicuous when 
seen by lantern light in the cave. The hair of the dorsal surface of 
the same individuals is paler than the average, being near the drab 
of Ridgway on the outer third, with clove brown at the base. The: 
ears and membranes of these specimens are also pale, and the inter- 
femoral membrane of some individuals is edged with a narrow pale 
stripe. Hair soft, close, and short. 

An adult female taken on February 17 is more yellow, approach- 
ing the tawny olive of Ridgway, although not exactly matching it; 
underparts dirty yellowish white; membranes blackish. A male taken 
three weeks later is still darker, and it is almost exactly matched by 
a male taken August 14. Other August skins are in fresh pelage. A 
male killed on August 9 has very short, dense fur, mouse gray im 
color, but the hairs minutely tipped with cinnamon and but shehtly 
darkened at the base. Another taken the same date is very much 
darker throughout. Fur on dorsal surfaces of both these bats tipped 
with cinnamon. A male taken August 2, also in fresh pelage, is simi- 
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lar, but the cinnamon tips are longer and brighter and the bases of . 
the hairs darker. 

The seasonal variation in color, in so far as it can be determined 
from this series of eighteen skins, may be summarized as follows: 
The old coat of hair is shed in July or August, while the new growth 
is still quite short. The new hairs are at first nearly unicolor, the 
tint being something near mouse gray. As the hairs lengthen, the 
basal part grows darker, finally becoming almost black in some 
individuals, while the tip assumes a reddish tinge which may vary 
from bright cinnamon to tawny olive or raw umber. After a time the 
reddish tinge fades in some individuals, leaving the animals drab or 
grayish in color, while others retain the reddish color throughout the 
year. The hairs of the underside are at first dark at the base and 
yellowish at the tips, but the yellow fades also, leaving the animals 
white beneath. The dark bases do not show on either the dorsal or 
ventral sides. 

The ear varies more than any other structural character, the ex- 
tremes being 11 and 16 mm. The forearm varies from 34 to 40 mm. 
and the tibia from 16 to 19 mm. Cranial variation is comparatively 
shght. 

Average measurements (from the flesh) of eight males and two 
females: Total length, 87.9 mm.; tail vertebrae, 37.6; hind foot, 9.9; 
ear, from crown, 12.7; forearm, 37.8; tibia, 17.4. Cranial measure- 
ments: Greatest length of skull, 15.3 mm.; basilar length, 11.8; pala- 
tilar length, 7.3; greatest width of braincase, 8.1; depth of brain- 
case from aduital bulla, 7.4; maxillary tooth row, 7.3. 








MYOTIS LUCIFUGUS (Le Conte). 


LITTLE BROWN BAT. 


This is by far the most abundant species of bat in this vicinity. 
Not less than four hundred passed the winter in the caves of the 
University property, and the number may have been much larger, as 
these animals sometimes creep away into the small crevices where 
they can not be seen. During the greater part of the year they are 
gregarious, cave-dwelling bats, but during the summer very few are 
found in the cave. 

Color variations consist chiefly in a difference in intensity and 
apparently have no relation to season or sex. Some individuals are 
very near the typical color of /’ptesicus fuscus (dark cinnamon), 
while others are very nearly tawny olive at the tips of the hairs. 
Still others are much darker, near Prout’s brown. Molting seems 
to take place at any time during the summer. The darker basal 
part of the hairs is not so well concealed by the reddish tips, and the 
color is apt to be darker just after the molt. However, there are 
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exceptions to this rule, some of the bats with short summer fur being 
the lightest in color of any of this species that I have seen. The 
color of the underparts also varies considerably, but it always has a 
yellowish or reddish tinge and is never tipped with pure white, as in 
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some specimens of J/. subulatus. 

Average measurement of six females and four males: Total length, 
89.4 mm; tail, 38.7; hind foot, 9.9; ear, 11.1; forearm, 37.4; tibia, 
16.6. Cranial measurements of the same specimens: Greatest length 
of skull, 15; basilar length, 11.5; palatilar length, 6.8; greatest width 
of braincase, 7.8; depth of braincase from bulle, 6.9; maxillary 
tooth row, 6.9. 

MYOTIS VELIFER (J. A. Allen). 


LARGE-WINGED BAT. 


This species, with a habitat chiefly along the Mexican boundary 
region, had previously been reported from nowhere nearer than 
southwestern Missouri and Nick-a-Jack Cave, Tennessee. <A single 
specimen was taken in the Twin Cave not far from the entrance on 
August 9. It is a female, which apparently had nursed during the 
present season, as there was a new growth of short, whitish hairs 
about the mamme. There are alse white hairs along the middle line 
of the abdomen. Back light sepia, except some indistinct blotches 
on the shoulders, which are, blackish. 

Measurements: Total length, 97 mm.; tail, 40; hind foot, 10; ear, 
12; forearm, 44; tibia, 20. Cranial measurements: Greatest length, 
16 mm.; basilar length, 13, palatilar Jength, 8; depth of braincase 
over bulle, 7.5; width of braincase, 8.5; maxillary tooth row, 7. 


PIPISTRELLUS SUBFLAVUS (F. Cuvier). 


GEORGIAN BAT, 


Next to Myotis lucifugus, this is the most abundant bat. It hiber- 
nated in the cave in considerable numbers and was seen flying about 
in the evenings throughout the summer. It is easily distinguished 
from the other bats of the vicinity by its uncertain, wavering flight, 
which resembles that of a butterfly. In the cave it was most often 
found on the sides of the high walls at some distance from the 
entrance. 

Average measurements of five adult males and five females are as 
follows: Total length, 78.4 mm.; tail, 35.3; hind foot, 8.8; ear, 9.55 
forearm, 33.8; longest finger, 58.6. Cranial measurements, average 
of five individuals: Greatest length of skull, 13.4 mm.; basilar 
length, 10; palatilar length, 5.5; greatest width, 7.2; greatest depth, 
6.4; maxillary tooth row, 5.6. 
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EPTESICUS FUSCUS (Beauvois). 


LARGE BROWN BAT. 


Comparatively rare. But three specimens’ were taken, all of 
which were found in the cave near the entrance. Color of an adult 
male taken August 2, bright. bister above, broccoli brown below. A 
male taken in December is very near the raw umber of Ridgway in 
the color of the dorsal surface. 

Measurements of an adult male: Total length, 100 mm.; tail, 40; 
hind foot, 11; ear, 11; forearm, 45; longest finger, 80; expanse, 295. 
Cranial measurements of the same individual: Greatest length, 
20 mm.; basilar length, 15; palatilar length, 9; greatest width of 
braincase, 10; depth over bulle, 8; maxillary tooth row, 9; man- 
dibular length, 15.1. 


LASIURUS BOREALIS (Miiller). - 


RED BAT. 


No living specimens of this bat were seen in the caves, nor do I 
know that it has ever been taken alive in any of the caves of the 
Mississippi valley. A few individuals were seen flying about in the 
woods on summer evenings. 

About two hundred skulls of this species were found in a large 
chamber of Shawnee Cave and a few in a chamber of Upper Spring 
Cave." The skulls were scattered on the floor of the cavern in a way 
that indicated that the animals had died while hanging from the 
roof. Only about twenty skulls of all of the other species now abun- 
dant here, were found in the same place. Apparently the red bat 
has changed its habit from cave-dwelling to tree-dwelling within 
recent times. 


LASIURUS CINEREUS (Beauvois). 


HOARY BAT, 


This species was not seen alive, but two skulls were found associ- 
ated with those of the last species. The hoary bat is found in this 
region at the present time, but it is rare. 





“A brief account of these skulls has been published in the Proceedings of the 
Indiana Academy of Science for 1906. 





GENERIC NAMES APPLIED TO BIRDS DURING THE YEARS 
1901 TO 1905, INCLUSIVE, WITH FURTHER ADDITIONS TO 
WATERHOUSE’S “INDEX GENERUM AVIUM.” 


By Cuartes W. Ricumonp, 


Assistant Curator, Division of Birds, U. S. National Museum. 


The list presented herewith may be regarded as a continuation of 
‘the one published several years ago.“ It consists of some 200 names 
introduced as new during the years 1901 to 1905, inclusive, with about 
350 others of earlier date, the majority of which are not recorded by 
Waterhouse. Among the latter are a number of nomina nuda, and 
names of more or less uncertain status. Included in this category are 
the names given by F. O. Morris, in ‘‘a new system of nomenclature, 
illustrated by a list of British birds,” published in Neville Wood's Nat- 
uralist (II, 1837, pp. 128-127). Every one of the thirty or more gen- 
eric names proposed by him are identifiable with certainty, usually 
by means of the distinctive specific names of earlier authors, or by the 
the citation of current and well-known vernacular appellations. There 
is no doubt, for example, what bird is intended by ** Probateus ruseus,” 
or *‘Rose-colored Pastor,” when given ina list of British birds, yet 
Morris did not explain in so many words that his genus /’robateus was 
based on Zurdus roseus Linneus. In these and similar cases I have 
indicated the absence of definite authority for the type species by giv- 
ing the name in quotation marks and by the addition of the vernacu- 
lar name. Thus, under Ampelis Morris, the type is given as ‘* Ampe- 
lis garrula,” or ** Roller,” not as ‘* Coractas garrulus Linneeus,” which 
it undoubtedly is. This treatment of names will enable ornithologists 
to decide each case on its individual merits. 

The ensuing list was compiled fully two years ago, but various causes 
have contributed to delay its publication until the present time. In 
its preparation I have been aided by several friends and correspond- 
ents, to whom my best acknowledgments are due: Mr. C. Davies 





@ List of generic terms proposed for birds during the years 1890 to 1900, inclusive, 
to which are added names omitted by Waterhouse in his ‘‘ Index Generum Avium.”’ 
Proc. U. S. Nat. Mus., XXIV, No. 1267, 1902, pp. 663-729. 
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Sherborn a references to the names given by Billberg: Miss M. J. 

Rathbun verified numerous references in the Echo du Monde Savant 
while in Paris; Mr. Witmer Stone supplied several names proposed by 
Dumont and permitted me to examine the late Professor Newton’s 
copy of Billberg’s ‘*Synopsis” at the time it was in his hands; Dr. L. 
Stejneger and Messrs. Outram Bangs, 5. A. Buturlin, and J. H. Riley 
have also aided me in various ways. 

The derivations of generic names given in the following pages are 
of two classes, authentic and probable; those in the first category were 
furnished by the original authors, and are so indicated; the remainder 
were largely contributed by Mr. H. C. Oberholser, and the whole list 
was finally submitted to Dr. Theodore Gill for revision. 

Fossil genera, as in the former list, are distinguished by a + ; nomina 
nuda, and names of undecided status are preceded by an asterisk. 


Aaptus “ Ricumonp, Proc. Biol. Soc. Wash., XV, April 25, 1902, p. 85. 
New name for Aphobus CaBants, 1851, not Apion GIstEs,, 
1848. (Type, Agelacus chopt VIEILLOT.) - -- ---. ------[Leteridz. | 

” Aamtos, unapproachable. 


Abalius Canants, Journ. fiir Orn., [X, July, 1861, p. 242. 
Type, Thamnophilus punctatus CABANIS. -- ---- | Formicariide. | 
Aer ‘ . 7 / ; - . 
‘*Von a privativum und fadzios, scheckig, bunt.” (Cabanis.) 


*Abernius C. T. Woop, Orn. Guide, Jan., 1837, p. 185 (see also p. 42, 
note). 

Type, *‘ Abernius albus, Wood,” or ‘‘ White Abern,” or ‘* Pere- 

noptére brun” [of his list of ‘* Birds of Britain” ]|--[ Vulturide. | 


Ablas BILLBERG, Synopsis Faunz Scand., I, Pars 2, 1828, tab. A. 
New name, for: Capote Vinton sae so sess | Capitonide. | 
2 
A, very; Prato, I am foolish, silly. 


*Abuceros BILLBERG, Synopsis Faune Seand., I, Pars 2, 1828, tab. A. 
For part of the genus ‘*‘ Buceros Cuv.”°______-- [Bucer otide. | 
? , ‘ . 
A, not; fovKep@s, horned like an ox. 


Acanthis BorKHAUSEN, Deutsche Fauna, 1, 1797, p. 248. 
Types, /ringilla carduelis LINN&Xvs, J. spinus Linnazus, 7: 
cannabina Linnmus, *. linaria Linnamus, F! citrinella LINN AUS, 
EF. flavirostris LANN Bus, and J) flammea Linn wus -[/ringillide. | 
"Axav6is, the conn or the linnet. 


«This name is preoccupied be opie J. E. Gray, 1867. It may be renamed 
Gnorimopsar (yv@piuos, well-known; wap, starling). 

»b Cuvier divides the Hornbills into two groups, and Abuceros doubtless applies to 
‘‘sans proéminences.’’ The species of this group, as given by Cuvier, 
are: Buceros javanicus (=B. undulatus Suaw), B. nasutus Linnxus, B. nasica Cuvier 
(=B. nasutus Linnaxus), B. coronatus (=B. melanoleucus LicHTENSTEIN), and B. ben- 
galensis Cuvier (=B. gingalensis SHAW). 


the section 
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*Acanthropterus“ Brookes, Catal. Mus. Joshua Brookes, Pt. Il, July, 
1828, p. 100. 

Type, *‘ Acanthropterus bilobus.” or **Two-lobed Spurwing.” 

a [| Charadriidz. | 
Axavéa, thorn, spine; 7TEPOY, wing. 
Acanthura GuiLpinG, Zool. Journal, II, 1827, p. 407. 

Type, ‘‘Mr. Stephens * * * * has separated, under the 
generic title of Chetura, a group of birds which | had named 
Acanthura inmy cabinet. * * * ZZ. acuta of Stephens may 
Pine DLE hy Cris te 2 ty Roe dS | Micropodide. | 

”Axavéa, thorn, spine; ovpa, tail. 


Acanthurus Bertoni, Aves Nuevas del Paraguay, 1901, p. 72. 
Type, Acanthurus microrhynchus Brrront (= Dendrocolaptes 
enirnacus VICHTENSTEIN)-<). 220 2. 22S. 2 | Dendrocolaptide. | 
” . ? , . . 
Akxavéa, thorn, prickle; ovpa, tail. (Bertoni.) 


Accentor’? Brecusrrin, Getreue Abbild. Naturhist. Gegenstiinde, I], 
Heft 3, 1797 (Sept., or later), p. 47, pl. 30. 
Type, Accentor aquaticus BEcHSTEIN (= Sturnus cinclus Lin- 
RAMI ie eee en ee Eat etn es Se SO | Cinclide. | 
Accentor, one who sings with another. 


Acritillas OpernousEer, Smithsonian Misc. Coll., Quarterly Issue, 
XLVITI, No. 2, July 1, 1905, p. 162. 
Type, Criniger ictericus STRICKLAND -. -. -- -- --[Pycnonotide. | 
”Axkpitos, confused; z\Aas, a thrush. (Oberholser.) 


Acrochordopus BreriterscH and Hetimayr, Journ. fiir Orn., LIII, 
Jan., 1905, p. 26. 
Type, Phyllomyias subviridis PELZELN .- ------ -- [| Tyrannide. | 
"Akpoxopo@y, a wart; zovs, foot. (Berlepsch & Hellmayr.) 


ZEgithalus BitLBerG, Synopsis Faunve Scand., I, Pars 2, 1828, tab. A. 
Type, ‘‘ Les Moustaches Cuv.” (= Parus biarmicus LINN EUS.) 
[| Paride. | 
AiyibaXos, a titmouse. 


Figithocichla Suarrr, Hand-List Birds, IV, 1903, p. 134. 
New name for C/chlopasser BONAPARTE, On grounds of purism. 
| Zurdide. | 
Aiyifos, the hedge-sparrow; «iyA7, a thrush. 


is cited by Gray, Catal. Gen. Birds, 1855, p. 111, as a 


> 


a** Acanthopteryx, Leach 
synonym of HJoplopterus BONAPARTE. 

» This name was later transferred to the Hedge-sparrows by the same author, who 
then adopted Borkhausen’s term Cinclus for the Dipper. As Cinclus has priority, 
it follows that Accentor can not be used for either group. The earliest available name 
for the genus now called Accentor appears to be Laiscopus GuoGcEr, while that for 
the family is Prunellide. 


¢ 
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Aegithospiza Hetimayr, Journ. fiir Orn., XLIX, April, 1901, p. 171. 
Type, Parus fringillarius FIscHER & REIcHENOW-- __[ Paride. | 
Aty ios, hedge-sparrow; o7ifa, finch. < 
ZEgyps BILLBeRG, Synopsis Faune Scand., I, Pars. 2, 1828, tab. A. 
Type, ** Zemia VAILLANT” (= Corvus varians LATHAM). 
(See also Zemia OKEN.) [| Corvide. | 
Aiyvzios, a vulture. 
Aeronympha OBpERHOLSER, Proc. Biol. Soc. Wash., XVIII, June 29, 
1905, p. 161. 
Type, Aeronympha prosantis OBERHOLSER- -- -- -- | Zrochilide. | 
"Anp, air; vbudyn, a Nymph. (Oberholser.) 
Aérornis Brertont, Aves Nuevas del Paraguay, 1901, p. 66. 
Type, Aérornis niveifrons BERTONI (= Chetura major BERTONT, 
1900= Cypselus senew TEMMINCK) -.__-=2 22 2232 | Micropodide. | 
"Anp, air; Opvis, bird. (Bertoni.) 
* Aesalon Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 
p- 128. . 
Type, ‘‘Aesalon fringillarius” or ‘‘ Sparrow Hawk” [of his 
list, of British birds]; 22225 22-2 2-3 o5 = 5a, con Oeal 
Aioahewy, a small hawk. 


Aethia ‘‘ Mrrr.” Dumont, Dict. Sci. Nat. (revised ed.), I, 1816, 
suppl...pe (li. 
Type, Aethia vristatella (= Alca cristatella Pauuas) --[ Alcide. | 
Atdvia, a sea-bird of some kind. 
Aéthocorys SuHarpe, Bull. Brit. Orn. Club, XII, No. LX XXVIII, 
April 28, 1902, p. 62. 
Type, Spezocorys personata SHARPE.------------- | Alaudide. | 
"Anns, unusual, strange; Kopus, a lark. 
Aethostoma SuHarrr, Bull. Brit. Orn. Club, XII, No. LXXXVII, 
March 28, 1902, p. 54. 
New name for 7richostoma Buytu, 1842, not Trichostoma Pio- 
THT LSG4 Sia, Che Meee 2 een ee ete ee | Wha nerdicam| 
"Anns, unusual, strange; oTOma, mouth. 
*Aétus Mornis, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 1238. 
Types, ‘‘Aétus pygarqus,” or ‘* Erne,” and ‘* Aétus aqguila,” or 
“Golden Eagle” [of his list of British birds]- -- ----[ Buteonide. | 
"Aerts, an eagle. 
Agami | Biytu?¢| in Partington’s Brit. Cyclop. Nat. Hist., I, 1856, p. 46. 
New name for Psophia Linnaus (type, 2. crepitans). 
| Psophiide. | 
“Most of the ornithological items in this work are said to have been written by 
Mudie; a few, however, were from Blyth’s pen (compare N. Wood’s Orn. Text Book, 
1836, p. 73). 


. 
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Agreutes BILLBERG, Synopsis Faun Scand., 1, Pars 2, 1828, tab. A. 
New name for Dacelo Leacu-.------.------.---.[Alcedinidz. ] 

? . 

Aypevrtns, a hunter, fisherman. 


*Albellus C. ‘I’. Woop, Orn. Guide, Jan., 1837, p. 209. 
Type, ‘SAlbellus maculosus, Wood,” or ‘* Pied Smew.” 
| Anatide. | 
Albellus quasi-diminutive of a/bus, white. 


Aleyon H. Borer, Neues Staatsbiirgerliches Magazin [Schleswig],@ I, 
Heft 2, 1832, p. 491. 
Type, ‘‘Mein Genus Aleyon scheint mit Swainsons Halcyon 
zusammen zu fallen, wenigstens zieht er collaris dahin.” 
| Alcedinide. | 


> zr . » 
Akk«vor, the kingfisher. 


*Aleyon Hopason, in Gray’s Zool. Misc., No. 3, 1844, p. 82. 
Types, ‘‘Alcyon capensis? vy. princeps, H. 221. A. smyrnensis, 
590. A. calipyga, 769. A. guttata, 364. A. rudis, 365. A. 
egambetiots OU spree eS eo Fe | Alcedinide. | 


Alector ScHRANK, Fauna Boica, I, 1798, p. 135. 
Type, Phastanus gallus LINNHUS ..-.-.-------- | Phasianide. | 
> 
Ahéxtop, a cock. 


Alector OxeEN, Isis, I, 1817, p. 1184. 
Based on ‘*‘Les Alectors (Merrem),” Cuvier, Régne Animal 
[1, 1817, p. 439 (type, Crawx alector Lixnzxvs)].- -- -- .-[ Cracidz.] 


Alectryopelia vAN DER Hoeven, Handbuch der Zoologie, 2d. ed., II, 
1852-1856, p. 449. 
New name for Verrulia FLemine (type, Columba carunculata 
SEAGER MCE oe Mr Ri Mertar eg ee | Lncertee sedis. | 
(See Columbigallina OKEn.) 
*"Ahextpv@yv, acock; 7éeia, the wood pigeon. 


Allocotopterus RipGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 
1905, p. 209. 
Type, Pipra deliciosa. SOLATER....-..- --acc. 2 2~-- | Pipride. | 

” A\NOKoTOs, unusual: ITEPOV, wing. (Ridgway.) 

«The several names quoted from this yolume are extracted from a paper entitled: 
‘* Briefe von Heinrich Boie geschrieben aus Ostindien und auf der Reise dahin,’’ occu- 
pying pages 126-218; 440-500; in all, 16 letters, with a prefatory note by F. Boie. 
The paper exists also as a repaged brochure, and citations from it in ornithological 
literature invariably bear the title ‘‘ Briefe geschr. aus Ostindien,’’ which, with the 
altered pagination, effectually disguises it. 

It may be intere&ting to observe here that Picus porphyromelas, the one species 
always quoted from this paper, is a pure nomen nudum, and will have to be set 
aside for Picus melanogaster Hay, 1845. (See also note under Dendrochelidon. ) 
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Alopochelidon Rive way, Proc. ‘Biol Soc. Ws ash., XVI, Sept. 30, 1903, 


p. 106. 
Type, Hirundo fucata TEMMINCK -------------[Hirundinidz. | 
"Ahoomos, tox-colored; yekidwrv, swallow. (Ridgway.) 
Amandava” Briyrn, in White, Nat. Hist. Selborne, 1836, p. 44 (note). 
Type, Amandava punctata Buytn (= Fringilla amandava 
TSENINADUS) Ses area es DAgt hr ee ome We oceraee. | 
Name of the type-species, from the com oe Ahmadabad, India. 


Amblyrhynchus NurraLyi, Manual of Orn., Water Birds, 1834, p. 247. 
Type, Zringa glacialis GMELIN (= Tringa fulicaria LINN BUS). 
| Phalaropodide. | 
“Auphos, blunt; Py xos, bill, beak. 
+Aminornis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 
Type, Amznornis excavatus AMEGHINO------------- | Crude. | 
"Apeivoyv, better, superior; Opvis, bird. (Ameghino MS.) 

Ammomanoides Brancut, Bull. cas se Sci. St.-Pétersb., 5th ser., 
XX Nos 4: Now 1904, pp. 232, 241; Otto, Journ. fiir Orn., 
1905, p. 612. 

Type, Dhrafra phenicuroides BLYTH ..----------- | Alaudide. | 
(Proposed as a subgenus of Ammomanes.) 
Ammomanes (Los, sand; watvouat, Tam mad, rage [with love])-+ 
e1005, resemblance. 

Ammomanopsis Brancut, Bull. Acad. Imp. Sci. St.-Pétersb., 5th ser., 
XXI, No. 4, Nov., 1904, pp. 282, 241; Otto, Journ. fiir Orn., 
1905p. 7014; 

Type, Atauda: grays WWAHUBERG == 232525 2 Soe | Alaudide. | 
(Proposed as a subgenus of Ammomanes.) 
Ammomanes (10s, sand; paivopet, lam mad, rage [with love]) + 
wis, appearance. 

Ammopasser’? ZarupNy, Bull. Soc. Imp. Nat. Moscou, new ser., IV, 
Nowe 1890. pp: 93920: 

Type, Passer ammodendri SEVERTZOV .----- -- --[Pringillide. | 
“Appos, sand; + passer, a sparrow. 

Ammospiza Oprrnouser, Smithsonian Misc. Coll., Quarterly Issue, 

XLVIIT, No. 1, May 13, 1905, p. 68. 
Type, Oriolus caudacutus GMELIN... ------------ [Fringillide. | 
(See Passerherbulus.) 
“Ayos, sand; o7i€a, finch. (Oberholser.) 
*Ampelis Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 124. 
Type, ‘‘Ampelis garrula” or ** Roller” [of his list of British 
Boired gy) ca 2.2 ee oe sree ets ae | Coractide. | 
"Ayeis, a kind of singing bird. 


4Amandava should replace Sporxginthus CABANIS, 185 50. 
»b Not designated as new here, and probably used by some earlier writer. 
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Anabathmis RrercuENnow, Vogel Afrikas, II], ii, Oct., 1905, p. 467. 
Types, WMectarinia thomensis Bocaar, NV. reichenbachi Harr- 
LAuB, LV. hartlaubi Hartiaun, and Cinnyris newton? BocaGer. 
| Nectarin cide. | 
"Avapabis, a step. 
Ancistroa BILLBERG, Synopsis Faun Seand., I, Pars 2, 1828, tab. A. 
Type, Columba curvirostra GMELIN ..---. ---- ----[ Treronide. | 
“Ay KioTtpor, 2 fish-hook. 
Anecorhamphus BiLLBerG, Synopsis Faune Seand., 1, Pars 2, 1828, 
tab. A. 
New name for Xenops InLiGER-.--.--------.---- [ Purnariide. | 
‘Avnx@, I reach up to; paydos, beak. 
*Anerpous TemMINcK, Trans. Linn. Soc. Lond., XIII, Pt. I, 1821, 
p. 108. 
Type, not designated; a nomen nudum here®.._| Incerte sedis. | 
Anisoramphe Dumonvt, Dict. Sci. Nat., IV, 1805, p. 173. 
Possibly only a vernacular name for 2ynchops; see note under 
MOUTON Rises, ee ares Ro ee ey ee oe | Rynchopide. | 
“Avigos, unequal; pados, beak. 
Anomalospiza Suetiey, Bull. Brit. Orn. Club, XII, No. LX XXIII, 
Nov. 30, 1901, p. 30. 
Type, Serinus rendallt TRISTRAM......-...---.--- [ Ploceidex. | 
"Av@pados, unusual; o7ila, finch. 
Anseria RArmNEsQur, Principes Fond. Somiologie, 1814, p. 27. 
New name for dnser BRISSON._..--..-..--...------[Anatidz.] 
Anser, the goose. 
Anteliocichla Osrrnotser, Proc. U. 8. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 901. 
Type, Acrocephalus bistrigiceps SWINHOE.------- -- [ Sylviide. | 
"Avtyios, eastern: Kix\n, thrush. (Oberholser.) 


Anthoscenus RKicumMonp, Proc. Biol. Soc. Wash., XV, April 25, 1902, 


p. 85. 
New name for /Voricola Evuiot, 1878, not J Voricola GistE1, 
1848. (Type, Zrochilus longirostris VYEILLOT.) - -- -- | Zrochilide. | 


a” ~ 
Avéos, a flower; Gx7vos, a hut, tent. 
+Anthropornis Wiman, Bull. Geol. Inst. Univ. Upsala, VI, Pt. 2, 1905, 
p. 249. 
Type, Anthropornis nordenskjildii WIMAN - -- --| Spheniscide. | 
Avépw7os, man: Opvis, bird. 


»” 


@**Nouveau genre composé de trois espéces inédites.’’ 
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Antisianus* Firzrncer, Sitz. k. Akad. Wiss. (Math.-Nat. Classe) 
[Wien], X XI, Heft 2, July, 1856, p. 294. 
Type, Zrogon antisianus D’ORBIGNY - -. ---~.--- --[ Zrogonide. | 
Latinized from Ants, name of a Peruvian Indian tribe. 
Apatema RercueNnow, Vogel Afrikas, III, ii, Oct., 1905, p. 5238. 
Type, Parisoma olivascens CASssINn ----------- -.[luscicapide.] 
"Anatnua, deceit, cunning. 
Aphanotriccus Ripaway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p- 207. 
Type, Myiobius capitalis Satvin __---.-.-.. ----[ Tyrannide.] 
‘Adarvns, unseen, obscure; TPéKKOs, a small bird. (Ridgway.) 
Aprunella Brancur, Annuaire Mus. Zool. Acad. Imp. Sci. St.-Pétersb., 
IX, No. 1-2, 1904, pp. 118, 154. 
Type, Accentor tmmaculatus HODGSON .- ------ -- [ Prunellide. | 
‘A, intensivum; + Prunella. 
Aptenodytes MriiEer, Various Subjects of Natural History, No. 4, 1778, 
pl. 23.? 
Type, Aptenodytes patagonica Mruumr ---_. ..-. -[ Spheniscidz.] 
"Antny, wingless ; dvutns, diver. 
+Apterodytes AMEGHINO, Anales Soc. Cien. Argentina, LI, 1901, p. 81. 
Type, Apterodytes ictus AMEGHINO ...---.------ | Spheniscide. | 
(See Palacoapterodytes.) . 
” Antepos, without wings; Outs, a diver. 
Aquilaster C. L. Brenm, Allg. Deutsche Naturhist. Zeitung, Neue 
Folge, Il, Heft 2, 1856, p. 53. 
Type, Malco bonnells TEMMINCK _-----=-----2-2= | Buteonide. | 
Aquila, the eagle; + astur, a hawk. 
Arachnothera TEMMINCK, Planches Col., IV (Livr. 65), May, 1826, text 
to pl. 388, fig. 1. 
Types, Vectarinia chrysogenys, N. longirostra, and NV. inernata 
WE MMINGEK 62 S20 Soo ata aa at ene ety ene [| Nectariniide. | 
"Apayvn, a spider; bnpaw, I hunt, pursue. 
+Archeocyenus Dr Vis, Annals Queensl. Museum, No. 6, Sept. 30, 
L905, sp.-L1. 
Type, Archxocyenus lacustris Dr Vis_ 2.2225. 22 325. | Anatide. | 
"Apyaios, ancient; KUKVOs, a Swan. 





@ Antisianus is quoted by Agassiz as dating from ‘‘D’Orb. Mag. de Zool. 1836,”’ but 
the name really occurs in the volume for the following year (VII, 18357, Class ii, 
pl. 85), where it is used in a specific sense only, in the title of d’Orbigny’s paper, 
thus: 

‘““COUROUCOU. Trogon. TLinnee. 
Antisien. <Antisianus. — D’Orb.’’ 

On the plate accompanying the paper the name appears as “ Trogon antisianus.”’ 

b The same plate occurs in Shaw and Miller’s Cimelia Physica, 1796. (Compare 
Ritey, Auk, 1908, p. 269.) . 

¢ Boie, Isis, 1826, p. 971, gives NV. longirostra as the type. 
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Argaleocichla OpnerHoLser, Smithsonian Mise. Coll., Quarterly Issue, 
XLVIII, No. 2, July 1, 1905, p. 160. 
Type, Zrichophorus icterinus BONAPARTE -- -- -- | Pycnonotide. | 
"Apyanéos, difficult; KiyAy, thrush. (Oberholser. ) 


Argus“ TrEmMInck, Catal. Systemat., L807, p. 149. 
, Type, Argus giganteus TEMMINCK (= Phasianus argus LINN BUS). 
| Phasian ide. | 
Argus, the hundred-eyed guardian of Io. : 
+Argyrodyptes Amecuino, Anales Mus. Nac. Buenos Aires, 3d ser., VI, 
Noy. 30, 1905, p. 121. 
Type, Argyrodyptes microtarsus AMEGHINO- -- -- | Spheniscide. | 
”Apyvpos, silver, 7. ¢. La Plata; Ovazrns,adiver. (Ameghino, MS.) 
Arizelocichla OBrERHOLSER, Smithsonian Mise. Coll., Quarterly Issue, 
XLVIII, No. 2, July 1, 1905, p. 163. 
Type, Xenocichla nigriceps SHELLEY -. -- -- -- --[ Pycnonotide. | 
ApifnXos, distinet; KiyAn, thrush. (Oberholser.) 
Arizelomyia OprerHoLseR, Proc. U.S. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 910. 
Type, Muscicapa latirostris RAFFLES -- -- -- -- --[ Muscicapide. | 
Apifnros, distinct; “via, a fly. (Oberholser.) 
Arizelopsar OBERHOLSER, Proc. U. S. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 887. 
Type, Pholidauges femoralis RICHMOND... -- -- ~~ --[ Sturnide. | 
Apifnros, distinct; ap, starling. (Oberholser.) 
+ Arthrodytes AmeGuino, Anales Mus. Nac. Buenos Aires, 3d ser., V1, 
Nov. 30, 1905, p. 148. 
Type, Paraptenodytes grandis AMEGHINO- -- ~~ -- [| Spheniscide. | 
“Ap#pov, a joint, limb; dvTns a diver. (Ameghino, MS.) 
* Ascalaphus’ Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 
p. 123. 
Types, ** Ascalaphus auritus,” or ** Long-eared Owl,” and ** Asca- 
laphus subauritus,” or **Short-eared Owl” [of his list of British 
Dine aoe POO e eae eee eee Poeee teks | Strigide. | 
Aoxahadgos, a bird, supposed to be a kind of owl. 


? 








« Argus is preoccupied by Argus Bonapscu, 1761, and Argus Scopout, 1777. Argus- 
tanus RaFINEsque, 1815, now employed for the Argus Pheasant, is a pure nomen 
nudum at that date, and as a valid generic name will have to be cited from Gray, 
Cat. Genera and Subgenera of Birds, 1855, p. 103. (See also, Bremus. ) 

bAscalaphia of my earlier list requires correction as follows: Geoffroy mentions 
no type, but gives a diagnosis, viz.: ‘‘Ce genre a été établi par le professeur pour un 
oiseau i aigrettes dont les ailes sont courtes, mais construites sur le type aigu, et qui 
se trouve en Egypte et quelques autres parties de I’ Afrique.”’ 
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* Asterias Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 


123. 
Type, ‘‘Asterias palumbarius,” or **Goshawk” [of his list of 
British: birds). 2 ss ae a ar consaeom 
’Aotepias, a kind of mottled falcon. 
Asturaétos C. L. Breum, Naumannia, 1855, Heft I, p. 26. 
Types, ‘‘ Aquila Bonelli, limnaétos etc.” _.- -. ---- | Buteonide. | 


Astur, a hawk: + @eros, an eagle, 
+ Asturaetus’ Dr Vis, Annals Queensl. Museum, No. 6, Sept. 30, 1905, 
p20: 
Type, Asturaetus furcillatus Dm Vis _--_ =. ==: 22: | Buteonide? | 
Atalotriccus Rrpe@way, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p- 208. 
Type, Colopterus pilarts CABANIS- --------------[Tyrannidz. | 
"Atalos, delicate; tpixKos, a small bird. (Ridgway.) 
Atimastillas OBERHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
XVII, No.2. July: 15 1905; p: 155; 
Type, /lematornis flavicollis SWAINSON -- .- --- [ Pycnonotide. | 
"Atimactos, neglected; iAXas, thrush. (Oberholser.) 
Attagen OxeEn, Isis, I, 1817, p. 1184. 
Based on ‘*‘ Ganga ou d’Attagen. (Pterocles. Tem.)” Cuvier, 
Réene Animal [I, 1817, 450 (type, Zetrao alchata Linn x®vs)]. 
| Pteroclide. | 
Attagen, « bird living in marshes. 
+ Aucornis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 
Types, Aucornis euryrhynchus and A. solidus AMEGHINO. 
| Stereornithes. | 
Av§, great, large; Opvis, bird. (Ameghino, MS.) 
Auga BILLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
New name for Galbula Brisson_-----.-_--------[ Galbulide. ] 
Avyéw, I shine, glitter. 
* Aurella C. T. Woop, Orn. Guide, Jan., 1837, p. 215. 
Type, *‘ Aurella ciris,” or ‘* Painted Nonparel”_-[ /ringillide. | 
Aurela, diminutive of aura, a bright light, a glitter. 
Autruchon Tremminck, Manuel d’Ornith., 2d ed., IV, 1840, p. 347. 
Type, ‘‘Gralle bi-dactyle” of LevaILLAnt-.- ---- | Struthiones. | 
Latinized from the French, autruche, an ostrich. 
* Bacha Jameson, Calcutta Journ. Nat. Hist., I, 1840, p. 320. 
Type, not designated; a nomen nudum here --_.-.[ Buteonide. | 
Name of a hawk (Sp7lorn7s bacha),’ from Levaillant. . 
« Asturaetus De Vis is preoceupied by Asturaétos Brrnm. Inarecent letter Mr. De 
Vis suggests as a substitute Plioaetus, which I now formally adopt. 
oJ. R. Forster named this species Malco bassus (Naturgesch. African. Végel, 1798) 
p. 55). The bird should therefore be called Spilornis bassus. 
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* Balanephagus Morais, in N. Wood’s Naturalist, Il, No. 9, June, 1837, 


p. 124. 
Type, ‘* Balanephagus garrulus,” or ‘*Jay” [of his list of 
British birds | eae art ee te he aie ea | Corvide. | 


, ~ 
BaXavos, an acorn; ¢gayéiv, to eat. 


Barbilanius Dumont, Dict. Sci. Nat., IV, 1805, p. 185. 
Type, ‘** Bec-de-fer” of LeEVAILLANT (Lanius superbus SHAW; 
and genus Sparactes ILLIGER, 1811)-.------------ | Lncerte sedis. | 
Barba, a beard; lanius, a butcher, 


Barnesia Bertront, Aves Nuevas del Paraguay, 1901, p. 77. 
Type, Synallaxis cururuvi Bervont (= 8. ruficapilla Vrei.07). 
(Proposed as a subgenus of Synallaais).--- .-..-.-|Furnariide. | 
For Carlos St. Barnes. (Bertoni.) 


Basanistes LicHTENSTEIN, Verz. Samml. Kaffernlande, 1842, p. 12. 
Type, Basanistes cissoides LACHTENSTEIN - - -. - -- ~~ -- [| Laniide. | 
Baoaviortns, an examiner, torturer. 


Bathmedonia RercnENnow, Journ. fiir Orn., LIL, Jan., 1904, p. 134. 
New name for Lathmocercus REICHENOW, 1895, not Lathmicer- 
Pe LMG BOO es oe on eet Saye eee. Se Cm | 
Badundor, by steps. 


Bergia Bertoni, Aves Nuevas del Paraguay, 1901, p. 86. 
Type, eee um Bertoni (= Zanagra leucoc ephala Ve TEIL- 
REED, Ss ho Se Mra Ne iy 2 ate fo ONE e| 
For Dr. Carlos Berg. ‘Bertoni. ) 


Berlepschia Bertont, Aves Nuevas del Paraguay, 1901, p. 114. 
Type, Berlepschia chrysoblephara Brrront (= Tityra viridis 
SNARE TIO) Aes ace ee Ren ee erat EAL ihe eC | Cotingide. | 
For Hans, Graf von Berlepsch. (Bertoni.) 
Bernicla OxeEn, Isis, I, 1817, p. 1183. 
Based on ** Les Bernaches” Cuvirr, Régne Animal [I, 1817, 
p- 531 (type, Anas bernicla LINN Zus)]. -- .--------- --[ Anatide. ] 
Biarmicus C. L. Brenm, in Homeyer, Ornith. Briefe, 1881, p. 52. 
Type, Biarmicus russicus (= Mystacinus russicus BREMM). 
| Paride. | 
** Biarmicus = of Perm, in Eastern Russia.” (B. O. U. list of 
British Birds, p. 25). 
Botha SHELLEY, Birds of Africa, III, 1902, p. 104. 
Type, Botha dificilis SHELLEY .----. .----------- | Alaudide. | 
(See Dewetia.) 
For General Louis Botha. 





@Compare ARRIBALZAGA, Anales Mus. Nac. Buenos Aires, VII, 1902, p. 389. 


Proc. N. M. vol. xxxv—08——38 
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eee ee Brookes, Catal. Mus. Joshua Brookes, Pt. I, July, 
828, p- 84 
ci pe, ‘S Brachydactyla temminckii,” or **'Temminck’s Short- 
toe.” (Belongs in the group ‘* Sylviana” of Vigors.) 
| Lncertex sedis. | 
Bpayus, short; daxtvdAos, a finger. 
Brachyrhamphus Berront, Aves Nuevas del Paraguay, 1901, p. 46. 
Type, Brachyrhamphus elegans BERTONI (=Cissopis major 
Cabanis) woe One Sod ce cee ee ee sO nemcenn 
Bpayxvs, short; paydos, bill (Bertoni.) 


Bremus”’ BILLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A. 


New name for Argus TEMMINOK ___-----.-.---- | Phasianide. | 

Brevipes, ‘‘ P.” [=S. Patmer], Analyst, IV, No. XV, April 1, 1836, 
ps 10L: 

Alternative name for Brachypus MEYER ------ | Wicropodide. | 


Brevis, short; pes, foot. 


* Brevitarsus JAMESON, Calcutta Journ. Nat. Hist., 1, 1840, p. 320. 
Type, not: designated, a nomen nudum here.--- -- | Buteonide. | 
Brevis, short; tarsus, the tarsus. 


Budytanthus Davip, Nouv. Arch. du Mus., III, Fasc. 4 (Bull.), 1867, 


-p. 33. 
Type, Budytanthus torquatus Davip (= Motacilla indica 
(AMTIIUEN ers Sete Seon eh es a ee | Motacillide. | 


Budytes (Povdvtns, supposed to be the wagtail), + Anthus (av Gos 
a small bird). 
Buettikoferia Mapardsz, Bull. Brit. Orn. Club, XII, No. LXXXVI, 
Feb. 28, 1902, p. 49. 
New name for Afiilleria BUTTIKOFER, 1895, preoccupied. 
| Zimaliide. | 
For Dr. John Biittikofer. 
*Buteopernis JAMESON, Calcutta Journ. Nat. Hist., I, 1840, p. 320. 
Type, not designated, a nomen nudum here ---- -- | Buteonide. | 
Buteo, a kind of hawk; + Pernis (zépvys, a bird of prey). 
*Byas Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 123. 
Type, “‘Byas nobilis,” or ** Eagle Owl” [of his list of British 
DiFdS] Jo o2 eS eet ens ee eee 2 ey oe | Strigide. | 


Boas, the owl. 








« Bremus is preoccupied by Bremus JuRiNE, 1807, and Bremus PANzER, fo Ae 
would otherwise replace Argusianus RAFINESQUE, 1815, since that is a pure nomen 
nudum, being simply a substitute name for ‘Argus R.,” also a nomen nudum. As 
there is no other available name, we shall have to adopt Argusianus from Gray, 1855, 
who appears to have been the first to use it in an orthodox manner. (See Argus.) 
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*Byssura Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 124. 

Type, ‘‘Byssura bohemica,” or ‘* Silktail” [of his listof British 

Dire reeeie Ne aS ee tre BES SREY stan Lites | Bombycillide. | 
Bvooos, fine flax, silk; ovpa, tail. 

Calamornis Goup, Birds of Asia, III, Pt. X XVI, 1874, pp. 74, viii. 
Type, Paradoxornis heudet Davip ..-..------------ | Paride. | 
(Proposed as a subgenus of Paradoxornis.) 

Kalapos, a reed; 0pvis, bird. 
Calandra OxeENn, Isis, 1, 1817, p. 1184. 
Based on ‘* Les Calandres,” Cuvrer, Régne Animal [I, 1817, 
p. 378 (type, Aldauda calandra Linn axus)|---- .- ---. |Alaudide. | 
(See also: Corydus BILLBERG. ) 
Kadavépa, a kind of lark. 
Calandrina Biytn, Journ. Asiatic Soc. Bengal, XXIV, 1855, p. 265 
(note). 
Type, Melanocorypha torquata BuytH -......--- --| Alaudide. | 
Diminutive of Calandra (kahavdpa, a kind of lark). 
Calobates TeEmmincK, Planches Col., III (Livr. 91), Dec., 1832, p. 538. 
Type, Calobates radiceus TEMMINCK -. -.----..-- --[ Cuculide.] 
Kakos, beautiful; Barns, one that treads or covers. 
Calyptocichla OsrrnoLser, Smithsonian Mise. Coll., Quarterly Issue, 
XLVIIT, No. 2; July 1, 1905, p. 165. 
New name for Z7richites Hetne, 1860, not Zrichites Lycrrr, 


1850. (Type, Criniger serinus VERREAUX).- -. --- - | Pycnonotide. | 
- / . / 
Kakvuatos, covered, and thus hidden; «zyAy, a thrush. (Ober- 
holser.) 


*Campylops® LicnurensrEeIn, Verz. Samml. Kaffernlande, 1842, p. 23. 
° Type, Campylops hamulus LICHTENSTEIN, a nomen nudum 
BNE ete Case, Nace Sata tod etre tote wid eiexia a Sect de [ Carebide. | 
KapavnX0os, bent, curved; wif, face, countenance. 
Campylorhamphus’? Berront, Aves Nuevas de! Paraguay, 1901, p. 70. 
Type, Campylorhamphus longirostris Bertoni (= Dendroco- 
laptes procurvus 'TEMMINCK) --------------- | Dendrocolaptide. | 
Kapmvy0s, bent, curved; pados, bill. (Bertoni.) 
Cannabia BinLBeRG, Synopsis Faun Seand., I, Pars 2, 1828, tab. A 
and p. 31. 
Types, Cannabia propria BiLLBERG (= Fringilla cannabina 
Linn vs), and Fringilla favirostris LiInnxwus _---| Fringillide. | 
**Nomen gener. ¢@ Kavvafpios, qui de Cannabi vivit, derivare nobis 
necesse fuit, quum hoe genus diversum videtur et denominatio 
Cuviert, carduelis, (verbum adjectivum) wt nomen genericum inep- 
tum est.” (Billberg.) 


’ 





doubtless was used by Lichtenstein in some obscure catalogue of earlier date. Gray, 
in 1855, cites it as ‘‘ Licht. 1837.” 

oThis name antedates and should supersede Niphornis OsrrHoiser. (See 
NXiphornis. ) 
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“Capparis IserT,”’ mentioned by Waterhouse (and also by Sher- 
born), is a plant. Sherborn records a species, ‘* erythrocarpus,” 
under this genus in his ** Index Animalium.” 

* Capricalea. ‘‘ Nixs.” 5S. D.-W., Analyst, TIL, No- XIV; Jan’, 1836: 
p- 206. 

Type, *‘ Capricalea arborea” (=** Tetrao arborea” of the same 
author): mi Sab See ee a ee er aamaera| 
Latinized from capercaillie. 
*Capya BILLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
For one of Cuvier’s groups of Alcedo (possibly intended to 
replace Ceyx, as he does not use that name). -. -- --[ Alcedinide. | 
Kazve, | breathe, gasp. 

*Caricicola C. L. Breum, Isis, XX VIII, Heft 3, 1835, p. 245. 

For ‘‘ die Riedgrassiinger” (Type, Sylvia paludicola ViEILLOr”). 
[ Sylviidee. | 
Carex, reed-grass, sedge; colo, I inhabit. 

Carites BILLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A, 
and p. 143. 

New name for Zotunus,? with the following species: Scolopax 
Jusca Linnmus, 1766, not 1758 (=S. erythropus Pauuas, 1764), 
S. calidris Linnmus, Jotanus stagnatiis Brcoustern, Tringa 
ochropus Linnmjus, 7. glareola Linnmus, and 7. hypoleucos 
SUI ANUS Se 2 ree ee eee a eee ee ep | Scolopacide. | 
** Kapitns, eques; gallicum Chevalier.” (Billberg.) 

Carpophaga’ BiLLBEeRG, Synopsis Faune Scand., 1, Pars 2, 1828, tab. A. 
New name for Phenicophaus VIEILLOT - -- - - tee | Cuculide. | 

Kapros, fruit; payeiv, to eat. . 

*Casmarhynchus” RetcHENBACH, Avium Syst. Nat., June 1, 1850, pl. 
LXXvul (figure showing generic characters). 


Type, notmamed' 2° i570 Sue seine ye are eee | Fringillide. | 
Cataractes S. D. W., Analyst, [V, No. XVI, July, 1836, p. 296. 
Lype;, Palco candicans GMELIN: 2.252 ee | Halconide. | 


Katappaktys, a bird of prey. 
*Cedola Brookes, Museum Brookesianum, Feb., 1830, p. 97. 
Type, ‘* Cedola senegalensis” Brooxes, or ‘‘Senegal Cedola.” 
| Lneertee sedis. | 
Cedola, anagram of alcedo. 


«Compare Oberholser, Proc. U. §. Nat. Mus., X XVIII, 1905, pp. 898, 899. 

bVe writes: ‘‘ Totanus auctorum recentiorum nomen est nee latinum nee grecum, 
unde rejiciendum.”’ 

¢ Carpophaga SEvBy, 1835, is preoccupied by the above, as wellas by Carpophagus 
MAcuEay, 1827. Muscadivores Gray (Catal. Gen. Birds, 1855, p. 98) seems to be the 
earliest available name to replace it. 

“Not Casmarhinchos TemMincK, 1820, a member of the Cotingidee. 
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Cela Oxen, Lehrbuch der Naturgesch., 111, Zool., 2 Abth., 1816, p. 646. 
Type, Struthio casuarius LINNEUS“.. ~~ --- __| Casuariide. | 
Ké\ns, a courser, race-horse. 


Cepphus WacG.ier, Systema Avium, I, 1827, [p. 145]. 
Type, Cepphus scopus WAGLER (= Scopus umbretta GMELIN). 
| Scopide. | 
Kéz¢os, a light sea-bird; a booby. 


Ceraphanes Bertont, Aves Nuevas del Paraguay, 1901, p. 115. 
Type, Ceraphanes anomalus Brrtont (= Myiagrus lineatus 
Mew estan. = eo 5S. < Fe ee Fen aes PALS ay | Conopophagide. | 
Képas, horn; ¢aiv@, 1 show, make known. (Bertoni.) 


*Cerchne Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 
123. ’ 
Types, ** Cerchne pennipes,” or ** Rough-legged Buzzard,” and 
** Cerchne buteo,” or ** Buzzard” [of his list of British birds]. 
| Buteonide. | 
Képyvn, a kind of hawk. 
Chaja Oxen, Lehrbuch der Naturgesch., HI, Zool., 2 Abth., 1816, 
p. 639. 
Type, Chaja torquata Oxmn?_..__--....---- --[Palamedeidz.] 
(Proposed as a subgenus of Palamedea.) 
Chajd, the native name quoted by Azara. 


Chamebates Bertront, Aves Nuevas del Paraguay, 1901, p. 150. 
Type, Chamebates rufiventris Bertoni (= Grallaria tmperator 


PASTS NAN Mile PTR Se Pee Bh ee fore the | Lormicariide. | 
a , 
Xapiai, on the ground; fatys, one that treads or covers. (Ber- 
toni.) 


Charadriola Mapardsz, Ann. Hist.-Nat. Mus. Nat. Hung., I, Pars 2, 
Noy. 30, 1904, p. 400. 
Type, Charadriola singularis Mavardsz (= Macronyx tenellus 
CaBANIs). (= 7metathylacus CABANIS.). -- -- -- -- --[Motacillide. | 
Diminutive of Charadrius, a plover. 
Charitillas Onernotser, Smithsonian Misc. Coll., Quarterly Issue, 
XLVIII, No. 2, July 1,. 1905, p. 168. 
Type, Andropadus gracilis CABANIS - ---.-- -- -- | Pycnonotide. | 
Xapis, grace; iAAas, thrush. (Oberholser.) 





@The emu is also included with a query. (See also, Oryporus and Thrasys. ) 

>The species generally known as Chauna cristata (Swainson), requires another 
name, since Palamedea cristata of Swainson is preoccupied by Palamedea cristata 
Linnxxus. The species should stand as Chauna torquata (OKEN), as this name is long 
anterior to that proposed by Swainson. 
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Charitospiza OBERHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
XLV El, Now 1; May-t3 1905-67: 

New name for 7Zvaris of authors, not,of Swainson. (Type, 
Charitospiza eucosma OBERHOLSER= Fringilla ornata Wisp, not 
VIETLLOT:) 2S: foe ene See eee ed ee lena nace 

Xapis, grace; oxiCa, a finch. (Oberholser.) 


*Chelarga BiLLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
Type, Casuarius nove hollandix LatHam ?¢.--.[Dromicetide. | 
Xnrapyos, with fleet hoofs. 
Chelido BrLLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A, and 
p. 193. 
New name for Sterna Linnamus, with the following species: 
Sterna caspia PALuas, S. cantiaca Linnzxvs, S. dougalli MonTAGu, 
S. kirundo Lannaus, 8. minuta Linnzus, 1766 (=8. albifrons 
Parnas, 1'%64):and S797 JGINN US 2 ee | Laride. | 
QYuum nom. gener. omni derivatione caret, nisi e nomine Suecano 
Jormatum, grecum Xéhid@, Hirundo marina, conservavimus.” 


(Billberg.) 
Chelidorhamphus Berront, Aves Nuevas de] Paraguay, 1901, p. 102. 
Type, Chelidorhamphus orhycterus BERTONI (= Tersina cerulea 
Wal TEGOT).2 52 ees ee Fee eee ee | Procniatide. | 
Xehidwv, a swallow; padgos, bill, beak. (Bertoni.) 
*Chiasoramphe Dumont, Dict. Sci. Nat., IV, 1805, p. 177. 
Possibly only a vernacular name for Crucirostra.? 
| Hringillide. | 
Xialo, I place crosswise; papdos, beak. (Dumont.) 
Chlorestrilda SHELLEY, Birds of Africa, IV, Pt. I, 1905, p. 176. 
Type, Pytelia ansorget Hartert.--.--------------[ Ploceidx.] 
Xiwpos, pale green; + Estrilda. 
*Chloreus Morris, in N. Wood’s Naturalist, If, No. 9, June, 1837, 


p. 124. 
Type, ‘* Chloreus oriolus,” or **Golden Oriole” [of his list of 
Bricish pinds) ste cpu ge ee ees Si Gk ee ORoltoleca| 


Xi wpeéevs, a greenish or yellowish bird. 





aBillberg writes simply: ‘3. Thrasys B. et 4. Chelarga B. (Casuarius Briss.).”’ 
As he refers in many cases to Cuvier, it is very probable that he here intended to 
name the two species in the ‘‘Régne Animal,”’ restricting Thrasys to Casuarius, and 
Chelarga to Casuarius nove hollandie LATHAM. 

»**Si la dénomination de bec-croisé n’étoit pas consacrée par un ancien usage, et 
devenue en quelque sorte populaire, on auroit pu lui substituer celle de chiasoramphe, 
dérivée de xza&6o (chiaso), je croise, et de P&u@os (ramphos), bec; mais il auroit été 
difficile d’ habituer les oreilles A ce changement, et l’on n’a appliqué des noms ainsi 
formés qu’a des oiseaux moins connus.”’ 


ity 
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Chlorion TEMMINCK, Planches Col. ier: Sil 18367, (tabl. width, ), 
p- 40. 

Types, “Lmberizoides melanotis Temminck, and /. marginalis 

Temminck (= Sylvia herbicola Vrewwot)----. ..--[/ringillide. | 


Xi@piwyv, **nom gree de notre Bruant.” (Lemminck.) 


Chrysaétus Sweetinc, in N. Wood’s Naturalist, Il, No. 12, Sept., 
1837, p. 303. 
Type, Chrysattus aquilinus SWEETING (based on the “Golden 
Eagle, or Aguila aurea of Willughby”) --.---------- | Buteonide | 
Xpvoos, gold; weros, an eagle. 
Chrysocantor Maynarp, Warblers of New England, Pt. II, 1901, 
p. 95. 
Type, Motacilla xstiva GMELIN.---.-------.---- | Mniotiltide. | 
Chrysos (ypvaos), gold; cantor, a singer. 
Chrysoptilopicus Maruerbe, Revue Zool., VIII, 1845, p. £03. 
Type, Picus (Chrysoptilopicus) smithii MALHERBE - - -[ Picidz. | 
(Proposed as a subgenus of Pcus.) 
Xpvoos, gold; wridov, feather; + Preus. 
Cichlomyia OBeRHOLSER, Proc. v. S. Nat.. Museum, XXVIII, No. 
1411, July 8, 1905, p. 908. 
Type, Butalis cerulescens HARTLAUB -- ---- -- -- [| Muscicapide. | 
KiyAn, thrush; via, a fly. (Oberholser.) 


+ Ciconiopsis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 8. 
Type, Cicon LOPSts antarctica AMEGHINO .-_____---- [ Cicon vide. | 
Ciconia, a stork; + Oris, appearance. 
Cinclus Borkuausen, Deutsche Fauna, I, L797, p. 300. 
Type, Cinclus eee tlus BORKHAUSEN (= Sturnus cinclus 
EARN AOS) a2 9 ok 5 SRR Ae Pe a co ok | Cinclide. | 
(See also Accentor BECHSTEIN. ) 
Kiy«iXos, a water-bird, a kind of wagtail. 
*Cinclus Rarinesque, Analyse de la Nature, 1815, p. 67. 
Type, not designated; a nomen nudum here“. --[Lncerte sedis. | 
*Cinclus RarryesQue, Analyse de la Nature, 1815, p. 68. 
Type, not designated; a nomen nudum here’ — _[/ncerte sedis. | 
Cinclus ** Maur. (1752)” Gray, List Genera Birds, 2d ed., 1841, p. 85. 
Type, Zringa morinella LINN EUS .--------------[Aphrizidx.] 


Cinerosa Maynarp, Warblers of New England, Pt. 5%, 1904, p. 110. 
Type, Sylvia philadelphia Wuson -------. -- --[Mniotiltide.| 


Cinerosus, full of ashes, i. e., ash-colored. 





aQOne of his ‘‘Coraces,’’ placed between ‘‘ Caryocactes’’ and ‘‘ Corvus.”’ 
bOne of the ‘‘Sturniens’’ of Rafinesque, following ‘‘ Yanthornus R.”’ 
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Cinnamopteryx RricHENow, Zool. Jahrb., I, Heft 1, April 1, 1886, 
p- 126. 

Types, Ploceus castaneofuscus LESSON, P. rubiginosus RUPPELL, 
Hyphantornis tricolor Hartiaun, LL. badius Cassrx, and /7, dimi- 
diatus SALVADORI and ANTINORI -- 2. 22.22.5225 23) Plocgide4| 

(Proposed as a subgenus of Ploceus.) 

Kivvapoy, cinnamon; 7Tépv&, wing. 


Cladoscopus Capanis and Heinen, Mus. Heineanum, IV, Heft 2, 1863, 


p. 80. 
New name for Sphyrapicus Barrp, on grounds of purism (type, 
Pics varus ENN BUS) = 224 62 ee | Picide. | 


‘“K\Nados (Lweig); Cxo7éo (spiihen).” (Cabanis and Heine.) 


Clangula OxEn, Isis, [, 1817, p. 1183. 
Based on Ties Garrots” Cuvirr, Régne Animal [I, 1817, p. 
533 (type, Anas clangula LinNmUS)|----------------- | Anatide. | 
Clangula, quasi-diminutive of clangor, noise. 
+ Climacarthrus AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, 
ps8: 
Type. Climacarthrus incompletus AMEGHINO--. -. | Kalconide. | 
Kiinaé, a ladder; apépor, a limb, joint. (Ameghino, MS.) 
Climacocercus BertoN1, Aves Nuevas del Paraguay, 1901, p. 112. 
Type, °° Zhamnophilus cyanocephalus VinrtLo0or” (not of Vieil- 
lot) = Platyrhynchus polychropterus VYEILLOT -- ~~ -- | Cotingide. | 
Kripa, a ladder; KépKos, tail. (Bertoni.) 


Cnemarchus Rrpcway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 208. 

Type, Tenioptera erythropygea Sc ACR Oe | Zyrannide. | 

Kynjos, slope of a mountain; apyos, a leader, chief. (Ridgway.) 


* Coccyx Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 126. 
Types, ‘* Coccyx americanus,” or **American Cuckoo,” and 
‘Coccyx canorus,” or ** Cuckoo” [of his list of British ae 
| Cuculide. | 
KoKKvé, a cuckoo. 

Coleoramphus Dumont, Dict. Sci. Nat., X, 1818, p. 36. 
Type, Coleoramphus nivalis DuMont (= Vaginalis alba GMELIN). 
| Chionidide. | 


. , 2 
Kokéos, a sheath; papydos, beak. 


+Colonosaurus Marsu, Amer. Journ. Sci. and Arts, 3d ser. IV, No. 
23, Nov., 1872, p. 406. 
Type, Colentseeae. mudger Marsu (= Lchthyornis dispar 
Maps) 2702 oe ener eneane  eaee? perce eae | Lehthyornithide. | 
(Described as a reptile.) 
Kokwvos, a hill; cadpos, a lizard. 
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Colubris Hitpner, Sammi. V égel und Se shmetterlinge, 1793, pp: 9; 
pls. 15, 16, 39. 

Types, Colubris ourissa ont pl. 15), CO. mellivorus (et. pl. 

£6) pand0. minemus(p..9, pl:39)%__ =. 2s 2s ee | Zrochilide. | 
Colubris, Latinized from co/7br/, a barbarous word. 
Colubris C. T. Woop, Orn. Guide, Jan., 1837, p. 137. 

Types, ‘* Besides the old species of Colibree—the Rubythroated 
Colibree (Colubris rubens,) AUDUBON has discovered another—the 
Mango Colibree (Colubris mango)”°...--.-------- | Zrochilide. | 

Columbigallina Oxen, Isis, I, 1817, p. 1184. 
Based on ‘* Les Columbi-Gallines, Vaill.”” Cuvier, Régne Ani- 
mal [I, 1817, p. 455 (type, Columba carunculata TEMMINCK)}. 
| Lneerte. sedis. | 
Columbigallus Drs Murs, in Cuenu, Encye. dHist. Nat. Ois., VI, 
1854, p. 31. 

Type, Columbigallus francix **(Lath., Chenu et O. Des Murs).” 

| Treronide. | 





Columba, pigeon; gallus, a cock. 
Comeris ‘* Kuni” Cornaria, Vert. Syn. Mus. Mediolanense, 1849, p. 6. 

A typographical error for Conurus Kunu’—--.-. - | Psittacide. | 

Cometes BILLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A. 

New name for Criniger TEMMINCK.-.----------- [| Pycnonotide. | 

Kopnrns, long-haired. 
Conopoderas’ BituBerG, Synopsis Faune Scand., I, Pars 2, 1828, 
tab. A. 
Type, Zurdus longirosiris Gmelin .--..-...-.------ [ Syluviidee. | 
Kw@v er, agnat; dép@ I flay, cudgel. 
Conopotheras OpreRHOLSER, Smithsonian Mise. Coll., Quarterly Issue, 
XLVIII, No. 1, May 13, 1905, p. 66. 

New name for Chenorhamphus OusvauetT, 1878, not Chenor- 
hamphus Gray, 1848. (Type, Chenorhamphus cyanopectus Ows- 
TALET = Zodopsis grayi WALLACE)... -- -- -- -- --[Duscicapide. | 

Koveanotnpas, a flyeatcher. (Oberholser. ) 
*Copsicus Morris, in N. Wood’s Naturalist, I], No. 9, June, 1837, 
p- 125. 
Types, ‘* Copsicus merula,” or ** Blackbird,” and ** Cops/cus tor- 
quata,” or ** Ringneck” [of his list of British birds] --[ Zwrdidz. | 

Korpiyos, a blackbird, 

aNo authorities are given ee these names, re it is doubuul if the plates represent 
the Linnean species usually associated with them. 

> Mentioned in a review of Audubon’s Ornithological Biography, vols. I-11. 

¢It is, however, adopted by Fitzinger, Sitz. k. Akad. Wiss. (Math.-Nat. Classe) 
[Wien], XXI, Heft II, July, 1856, p. 281, for ‘‘ Psittacus carolinensis, Gmel.,’’ but 
the name is preoccupied by Comeris Hopason, 1841. 

“This name has priority over Tatare Lesson, 1831. 
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Corax Lepru, Voy. Ténériffe, 11, 1810, p. 204. 
Type, Corax crucirostra Lepru (= Corvus leucognaphalus 
Daupmin) 2 2s0 8 2s 4 ee ee | Corwidee. | 
Kopaé, a raven or crow. . 
*Cormias REICHENBACH, Avium Syst. Nat., March 1, 1850, pl. Liv 
(figure showing generic characters). 
Type; mot named. 2 2805. ee oe ee eC 
Koppos, trunk of a tree; + suffix ias. 
*Corone Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 
123. 
Types, ‘‘Corone maxima,” or *‘ Raven,” ‘‘Corone cornix,” or 
“Crow,” ‘*Corone frugilega,” or ‘* Rook,” ‘‘ Corone cinerea,” or 
** Hooded Crow,” and *‘ Corone monedula,” or ‘* Jackdaw ” [of his 
list: of. Britishybirds]:/)— 3-35 ee eS ee ee Code 
Kop@vn, a sea-crow, crow, raven. 
Corvina Hann, Vogel aus Asien, Afrika, etc., I, Lief. XI, 1822, 
pl. 3, and text. 
Emendation of Coracina VIBILLOT- .-------------[ Cotingide. | 
Corvina, relating to a crow or raven. 
Corydalis ‘‘Tem.” F. Borer, Isis, XIX, Heft X, 1826, p. 974. 
Types, ‘‘ Alauda africana Gm. Vaill. Afr. pl. 162 [=192]. A. 
befascrata “Tem. “Weeds 3232 5-enee een e | Alaudide. | 
(See also Pseudocorys.) 
Kopvdaxiis, the crested lark. 
* Corydalis Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 
125. 
Types, ‘‘ Corydalis arvensis,” or ‘** Lavrock,” and ‘* Corydalis 
nemorum,” or. ** Woodlark” [of his list of British birds]. 


5 


| Alaudide. | 
Corydon WacteEr, Abhandl. Akad. Wiss. [Miinchen], I, 1832, p. 504. 
Type, Psitiacus galeatus LATHAM. ~ \22 == = eerie | Cacatuide. | 


> / 

Kopvod@yv, a shepherd’s name. 

*Corydus BintBeRG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
Type, Alauda calandra Linnmus?*?_ -...-..------[Alaudide. | 

- i, 
Kopvodos, the crested lark. 

Corydus Dresser, Manual Palearctic Birds, Pt. I, 1902, p. 390. 
New name for ‘‘ Galerita,” preoccupied .. -- .- -- --[Alaudidz. | 
(= Ptilocorys Mada nASZ. ) 

; , . i in 

**Corydus (kopvedos of Aristotle). (Dresser.) 

“Billberg has the following lark genera: ‘‘l. Corydus B. et 2. Pseudocorys B. 
(Alauda Cuv.). 3. Alauda.’? As he names several of the groups designated by 
Cuvier in the vernacular only; it was doubtless his intention here to name the three 
groups given in the Régne Animal (I, p. xxxiv), restricting Alauda to the ‘‘Alou- 
ettes proprement dites,’’ Corydus to the ‘‘Calandres,’’ and Pseudocorys to the 
>“Sirlise2 
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Coua OxeEn, Isis, 1, 1817, p. 1184. 

Based on ‘* Les Couas, Vaill.” Cuvimr, Régne Animal [I, 1817, 
p. 425 (type, Cuculus madagascariensis GMELIN= Cuculus gigas 
RCMP AMIEUE) eee ne PS oh oe taken ot [| Cuculide. | 

Cractes BILLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A 
and p. 14. 
New name for Garrulus Brisson .---.-..---------- | Corvide. | 
Kpa«rns, a screamer, chatterer. (Billberg.) 
Craspedoprion Harrert, Novitates Zoologicae, IX, No. 3, Dec. 16, 
1902, p. 609. 
Type, Cyclorhynchus xquinoctialis SCLATER - -. --[ Zyrannide. | 
Kpaocredor, edge, border; 7pi@v, a saw. 
*Craugus BinLBEeRG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
Type, Cuculus auratus LINNzZUS 24 -_.-------------- | Picidee. | 
Kpavyos, a woodpecker. 
*Crecca Brookes, Catal. Mus. Joshua Brookes, Pt. li, July, 1828, 
p- 101. 
Type, ‘* Crecca communis,” or ** Common Teal” -- -- | Anatide. | 
Crecca, probably an onomatopoietic word. 
Crecca ‘“‘ Antiq.” S. D. W., Analyst, III, No. XIV, Jan., 1836, p. 209 
(also Palmer, Analyst, LX, 1839, p. 306, note). 

Types, ‘‘ Crecca palustris,” or ‘*Common Teal,” Crecca xs- 
tiva,” or ** Gargany Teal,” and ** Crecca glocitans,” or ‘* Bimaculated 
PENS MPS 22 As Ney See Be OR ee [ Anatide. ] 

*Creurgus Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 
p. 124. 

Types, ‘* Creurgus excubitor,” or ‘* Shrike,” *‘ Creurqus lanius,” 
or *‘Flusher,” and ‘* Creurgus rufus,” or ‘* Woodchat” [of his list 
AAI Re ete cot a te Soe ain, ese | Laniide. | 

Kpeovpyos, a butcher, carver. 
Crocethia BrLtBeRG, Synopsis Faunw Seand., I, Pars 2, 1828, tab. A 
and p. 132. 

New name for Ca//dris Iti1cer, with the following species: 
Tringa arenaria Lixnmus, 1766 (=Tringa leucophea PALuas, 
Peer et nat oe ae 2 Sg i Ra's a ad Ss | SCOROPUCR a | 

*“ @uum Nom. geneo Arenaria Bechst. genus phythologicum est et 
Calidris Ill. est nomen specificum alius generis aliud e greecis vocis 
Kpoky litus et Séi@ curro, derivatum adoptavimus.”  (Billberg.) 





«Billberg’s woodpecker genera are ‘‘Craugus B. (Picus Cuv.),’’ Jynx, and Picus. 
He includes Picus tridactylus under Picus (compare p. 126), thus eliminating Picoides. 
It is probable that he intended to bestow Craugus on the group of which Cuvier 
(Régne Animal, I, p. 423) wrote: ‘‘On peut également faire un sous-genre des espe- 
ces que leur bec, légérement arqué, commence A rapprocher des coucous.’’ As 
examples of this group Cuvier cited Cuculus auratus Linn xus, and Picus cafer GMELIN. 
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| Cruschedula AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 
Type, Cruschedula revola Ameghino- -- -- -- -- [| Cladornithidx.“| 
Crus, leg; schedula, card. (Ameghino, MS.) 
Cryptoglaux Ricumonp, Auk, XVIII, No. 2, April, 1901, p. 193. 
New name for Vyctala Breum, 1828, not Wyctalus Bownicn, 
1825. (Type, Strix tengmalmi GMELIN = S. funerea LINNAUS.) 
[ Strigide. | 
(See also Glaux Morris.) 
Kpvmtos, hidden; yAav&, an owl. (Richmond.) 
*Culeus BirLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A 
el'ype;not desionated? a. 2s ae ei ee | Incertze sedis. | 
Kovkéos, sheath or scabbard of a sword. 
Cursor J. R. forsrER, Faunula Indica, 1795, p. 11. 
Type, Charadrius coromandelicus GMELIN - -- -- - | Cursorivide. | 
Cursor, a runner. 
Cyano-sylvia C. L. Bren, Isis, X XI, Heft 8-9, 1828, p. 920. 
Type, Sylvia suecica (= Motacilla suecica Linn mus) -[ Zurdide. | 
Cyaneus, blue; + Sylvia (sylva, forest). 


*Cycnus’ ‘‘(Br.)” Brooxss, Catal. Mus. Joshua Brookes, Pt. I, July. 
1828, p. 102. 
Type, ‘‘ Cycnus ferus,” or ** Northern Hooper”. -- -- | Anatide. | 
Kvx«vos, aswan. 
+Cyphornis Corr, Journ. Acad. Nat. Sci. Phil., 2d ser., IX, 1894, 
p- 451. 
Type,»Cyphornis magnus Copm..-_--------.----- | Pelecanide. | 
Kud¢os, a hump; oprts, bird. 
*Dagela Brookes, Museum Brookesianum, Feb., 1830, p. 93. 
Type, ‘* Dagela hortensis,” or ‘‘ Garden Warbler” _ _[ Sylviide. | 
tDelphinornis Wiman, Bull. Geol. Inst. Univ. Upsala, VI, Pt. 2, 1905, 
p. 250. 
Type, Delphinornis larsenia WIMAN-.----------- [| Spheniscidee. | 
Al pis (Sel givos), a dolphin; Opvis, bird. 


*Dendrobates Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, 


p. 124. 
Type, ‘* Dendrobates familiaris,” or *‘ Creeper” [of his list of 
British: bitds |) 2235 ee as Se ee [ Certhiide. | 


, , . 
Aévdpov,a tree; Patns, one that treads or covers, a climber. 


«The genus Cruschedula is here made the type of a new family, Cruschedulidee, but 
in a later paper the author transfers it to the family Cladornithidee. 

» Culeus is a member of the division ‘‘alis armatis’’ of Billberg’s ‘‘ Rallides,’’ but 
there is no individual diagnosis for it here. The genera of this ‘‘ division” are given 
in the following order: ‘‘1. Palamedes, 2. Parra, 3. Chauna J/l/. 4. Culeus B.”’ 

© Not intended as an emendation, as Cygnus is used for another genus. 
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Dendrochelidon’ II. Bortz, Neues Staatsbiirgerliches Magazin [Schles- 
wig], I, Heft 2, 1832, p. 492. 
Types, ‘‘longipennis,” and Cypselus comatus TEMMINCK. 
7 | /lem iprocn ide. | 
Aévdpor, tree; VeAid wv, a swallow. 
Dendroecia Berront, Aves Nuevas del Paraguay, 1901, p. 158. 
Type, Dendrowcia erythroptera Brrront (=Myiothera rufi- 
marginata TEMMINCK)-.----------------- ------[Pormicariide.] 
Aévépor, tree; o7Kos, a house. (Bertoni.) 
Dendrotreron Hopeson, Journ. Asiatic Soc. Bengal, XII, Pt. 2, 1843, 
p. 937 (note). 
Type, Columba hodgsoni ViGoRs..-------------- | Columbide. | 
Aévdpor, a tree; + Treron (tenpev, a dove). 
Dentophorus *‘ Viemior” I. Born, Isis, X XI, Heft 3-4, 1828, p. 326 
(note). 
Emendation of Odontophorus V1EiLLor-. -- ~~ -- -- | Tetraonide. | 
Dens, a tooth; + ¢opéw, I bear, carry. 
 Dewetia Bururtin, Auk, X XI, No. 1, Jan., 1904, p. 80. 
New name for Gotha Sueiiey, 1902, not Bothus RaFINESQUE, 
INCE UU SO es cae oY og 2a NSS ee ag) Se | Alaudide. | 
For General Christian De Wet. (Buturlin.) . 
* Diceratornis Brookes, Catal. Mus. Joshua Brookes, Pt. I, July, 
1828, p. 94. 
Type, ‘‘Diceratornis satyrus,” or ** Satyr Diceratornis.” 
| Phasianidx. | 
(See also Satyra BILLBERG. ) 
Aixepas, a double horn; opvis, bird. 
Dicranura VAN DER Hoeven, Handbuch der Zoologie, 2d ed., Il, 1852- 
1856, p. 498 (note). 
A substitute name for PAzbalura ViriLLoT, suggested, but not 
Reem ere ated coe bas a 4 res ee SS Ss ek | Cotingide. | 
(See also Psaliurus.) 
Aixpavos, two-pointed; ovpa, tail. 
*Dilara Brookres, Museum Brookesianum, Feb., 1830, p. 95. 
Type, ‘‘ Dilara locustella,” ov ‘* Grasshopper Warbler.” 
| Sylviidee. | 
Dilophalieus Cours, Key N. A. Birds, 5th ed., II, Dec., 1905, p. 963. 
Type, Phalacrocorax dilophus Swarxson (= Carbo auritus Les- 


PRURRT NO Soe oe Stat 4 RC ae NEE se aby | Phalacrocoracidx. | 
, . e , . . 

Aitogos, with two crests; alzevs, one who has to do with the sea, a 
fisher. 


a@Gray (Appendix to List Genera Birds, 1842, p. 5) says: ‘‘M. [F.] Boie informs 
me that he had given to this genus the name of Dendrochelidon, in the year (1828), 
the latter name therefore should be employed.’’ H. Boie’s letter, containing this 
name, is dated ‘‘ Buitenzorg den 4ten Juni,’’ 1827. He died at Batavia just three 
months later. 
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Dinopium RaFrinEsque, Précis découv. somiologiques, 1814, and Prin- 
cipes Fond. de Somiologie, 1814; name on original papers covers 
only. 

Type, Dinopium (Picoides) erythronotus* RAFINESQUE (based . 
on description in Bull. Sei. Soc. Philomath. Paris, ILI, 1803, No. 
Gi TAG) eee ee oh oe hE See ee, ean a ee ‘[ Picidee?] 

Diplochelidon Rrpagway, Proc. Biol. Soc. Wash., XVI, Se 30, 1903, 
p- 106: 

Type, Lirundo melanoleuca WED. ----- ---- -- | Hirundinide. | 
Aim\éos, double; yélidwy, swallow. (Ridgway.) 

Diplochilus Brerroni, Aves Nuevas del Paraguay, 1901, p. 88. 

Type, Diplochilus xanthochlorus Brrront (= Piranga azare V 
ORBIGNY ‘and UAPRESNA VE) 22 oe oe eee [ Zangaride. | 
Ainmhoos, double; yetlos, beak. (Bertoni.) 

Diplootocus Harter, Novitates Zoologicae, IX, No. 2, July 25, 1902, 

p. 325. 
Type, Erithacus mousster 4 OLPH-GALLIARD 4. -- 22. [ Turdide. | 
Ainhovds, double; word«Kos, laying eggs. (Hartert.) 
Dissemuropsis DuBois, Synopsis Avium, I, Fasc. VIII, 1901, p. 532. 
Substitute name for Dissemuroides Hume, on grounds of 
PUTISMD joe eee eas seeks ee | Dicruride. | 
Dissemurus (dis, double; o7ua, a mark, a character; oupa, tail);+ 
Owpis, aspect. 

Dissoura CABANIS, Preuss. Staats-Anzeiger, Beilage, Sept. 1, 1850, p. 
1484 (Compare CaBANnis, In von der Decken’s Reise, III, 1869, 
p. 48). 

Type, Ardea episcopus BoppaERT So eee ce ege gen | Cicontide. | 
A1ooos, double, divided; ovpa, tail. 
tDolicopterus AYMARD, Congrés Sci. de France, I, 1856, pp. 234, 267. 
Type, Dolicopterus viator AYMARD....---- | Charadriiformes.| 
Aokiyos, long; ATEPOV, Wing. 

Dromius [| BorKHaAusEN], Allo. Lit.-Zeitung, Jahre 1797, IV, No. 316, 
Oct. 4, 1797, p. 27. 

Type, ‘‘Le Coure-vite” Burron (= Charadrius gallicus Lix- 
NASUS)) Soe Sone eek se. Canela Cee | Cursoriide. | 
Apopevs (Opoptas), a runner. 

*Dryocolaptes Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, 
p. 124. 

Types, ** Dryocolaptes martius,” or ** Hewhole,” ‘* Dryocolaptes 
viridis,” or ** Kele,” ‘* Dryocolaptes minor,” or ‘* Hickwall,” and 
** Dryocolaptes major,” or ** Whitwall” [of his list of British birds]. 

[ Pictde. | 


Apvs, the oak, a timber tree; ROMAN THE, | a chisel. 


« Dinopium of his ‘‘Analyse’’, 1815, p. 66, ponte as a cine name for ‘‘Picoides 
Lac.”’ The specific name aero occurs only in a list of Rafinesque’s writings, 
printed on the original paper covers of the above works, and of the ‘‘Analyse.”’ 
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Dumetella 5. D. W., Analyst, V, No. XVIII, Jan., 1837, p. 206. 
Type, Dumetella felivow |= Turdus felivor VreiLor)|, ** Cat 
Thrush? of Latham” ---_-.. ee ea eS Aes, S [ Mimide. | 
Related to dumetum, a thorn-hedge, thicket. 
+Dysp2tornis OBERHOLSER, Smithsonian Mise. Coll., Quarterly Issue, 
XLVIII, No. 1, May 13, 1905, p. 61. 
New name for //ydrornis M1tNnE-Epwarpbs, 1867, not //ydror- 
PiapUIR A Sas. eee ee [ Lneertx. sedis. | 
Avozerns, difficult; 6pvis, bird. (Oberholser.) 
Eafa RoruscHitp and Harrert, Novitates Zoologice, X, No. 3, Dec. 
20, 1903, p. 448. 
Type, Lafa maculata Roruscuriy and Harverr-__[|Diceide.°| 
For the Eafa district, British New Guinea. 
Edolius® Lesson, Traité d’Orn., 1830, p. 147. 

Types, Cuculus glandarius Linneus, Coccyzus levaillantii 
Swainson, Cuculus coromandus Linnwus, and Cuculus edolius 
CuviER (= Cuculus serratus SPARRMAN) ---- --------[ Cuculide.] 

Egatheus BiLLBEeRG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A 
and p. 158. 

New name for /d¢s Lactripr. (Used for Zantalus faleinellus 

Por peae ts et eter Bere EE Lo hee See et $2 ale [ Lhidide. | 
"Hy adeos, hallowed, most holy. (Billberg.) 
Egretta ‘I’. Forster, Synop. Catal. Brit. Birds, 1817, p. 59. 


Type, Ardea garzetta LINNMUS _..---. -:---.----- | Ardeide. | 

Elainopsis KtpGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, p. 
210. 

Type, ‘*lainea elegans PrizELn (= Muscicapa gaimardi 

RO ERIN ccienc ieee St ee go Sa bred Sin ete | Cotingide. | 


Elxnia (ehaiveos, olive-colored); + zs, aspect. (Ridgway.) 
Empidornis REICHENOw, Journ. fiir Orn., XLUX, April, 1901, p. 285. 


Type, Muscicapa semipartita RUPPELL---- ---- | Muscicapide. | 
"Epis (éurio-), a gnat; Opvis, bird. 
Enodes ‘TrMMINCK, Planches Col., I (Livr. 1024), 18394, (tabl. 
méth.), p. 108. 
Type, Lamprotornis erythrophrys TEMMINCK. - -- -- [ Sturnide. | 


Enodis, smooth. 





“Latham called it the ‘‘Cat Flyeatcher.’’ 

> Compare SaLvaport, Ibis, 1904, p. 473. Originally placed in the family Meli- 
phagidee. 

¢Not Edolius Cuvirr, for a group of Drongos, which Lesson uses on p. 379 of the 
same work. 

d** Dissentientibus auctoribus, quenam esset Egyptiorum Ibis; hoc nomen avis in histo- 
ria insignis justius ut specificum conservari credidimus, adeoque Egatheum a greco 
ny aSe&0s, sacer, prxtulimus.”’ 
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* Entomophila Brookes, Museum Brookesianum, Feb., 1830, p: 90. 
Type, ‘eR eniniila australis,” or **Southern Insect Eran 
| Alcedinidx“? | 
“Evropa, insects; ¢idos, loving. 
Eopodoces ZARUDNY and Loupon, Ornith. Monatsb., X, No. 12, Dee., 
1902, p. 185. 
Types, Podoces biddulphi Humn, and P. hendersoni Hum. 
| Corwide. | 
(Proposed as a subgenus of Podoces.) 
"Hos, the east; + Podoces (10d wKns, swift-footed). 

+Eospheniscus WimaN, Bull. Geol. Inst. Univ. Upsala, VI, Pt. 2, 1905, 

p. 250. 
Type, Lospheniscus gunnari WIMAN-.-. .- ---- --[Spheniscide. | 
Hos, dawn; + Spheniscus (obnviokos, dim. of o¢nv, a wedge). 
*Epops Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 124. 
Type, ‘‘Hpops upupa,” or ** Hoopoo” [of his list of British 
binds i225 242.32 See ee eee | Upupide. | 
“Eo, the hoopoo. 

+Eremopezus ANDREWS, Proc. Zool. Soc. Lond., 1904, I, Pt. 1, June, 
1904, p. 168. 

Type, Lremopezus cocenus ANDREWS. - ----------[Struthiones. | 
"Epnos, desert; 7eCos, walking. 
Erionetta Cours, Key N. A. Birds, 2d ed., 1884, p. 709. 
Type, Anas spectabilis LINNEUS -- -- - Jebige ese pAnandae| 
(Proposed as a subgenus of Somateria.) 
“Eptov, wool, down; vatta, a duck. 
*Eriornis Brookes, Museum Brookesianum, Feb., 1830, p. 96. 
Type, ‘SEriornis antarcticus,” or ** Southern Eriornis.” ? 
| Incertx. sedis. | 
"Epiov, wool; opris, bird. 
*Erythropus Biyru, Analyst, V, No. XVII, Oct., 1836, p. 89. 
Type, ‘ Arythropus hare Us,” “Redfoot, or Red Partridge.” 
| Zetraonide. | 
(See Rufipes.) 
"EpvOpos, red; zovs, foot. 

‘‘Eubates Rrpeway,” Zool. Record, XXX, for 1893, Aves, p. 49, 
index, p. 6; and Index Zool., 1902, p. 131. A misprint for 
Eribates. 

+ Eucallornis AmMEGHINO, Anales Soc. Cien. Argentina, LI, 1901, p. 78. 

New name for Callornis AMEGHINO, preoccupied. 

| Stereornithes. | 

ib, very; + Callornis (KadXos, be: uty 5 : opris, bird). 


« Compare also Horsfeld, eck Rebeen oe Ne a 1822, fextto. Aledo biru, 
b Possibly the “Mutton” bird, one of the Tubinares. 
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Eudrepanis SHARPE, in Shelley, Monogr. Nectariniids. Pio Lk ‘Feb., 
1877, p. 83, pl. 28. 
Type, “thopyga pulcherrima SHARPE .-.. .--- -[ Nectariniide. | 
Ev, very much; + Drepanis (Speravn, a sickle). 
Eugerygone Finscu, Notes Leyden Museum, XXII, No. 3, March, 
1901, p. 200. 
Type, Pseudogerygone rubra SHARPE ._-- ..-- --[ Muscicapide. | 
Ev, very much; + Gerygone (ynpvyovos, producing sound). 


Euplectes Swarnson, Zool. Illustrations, 2d ser., I, No. 8, 1829, text 
to pl. 37. 
Pepe, Low Orin LINNAUS: .-'-..-< vs -eue. -2-l 25. | Ploceide. | 
Ed, well; mNEKTOS. plaited, woven 
Eupoda Branpt, in Lehmann’s Reise nach Buchara und Samarkand,@ 
1852, p. 323.° 
Type, Charadrius asiaticus Paunas _.... ... -[ Charadriide.| 
(Proposed as a subgenus of Charadrius.) 
Ev, well, much; zovs, foot. 
Euptilotis GouLp, Monogr. Trogonide, 2d ed., Pt. I, 1858, pl. 6, and 
text. 
. Lype, Trogon neoxenus GOULD...---.----------- [ Trogonide. | 
bE v, well: zréAov , a feather: ovs (@T0s), ear. 
* Eurhynchus ** Grorrr.” BILLBERG, Synopsis Faune Scand., I, Pars 
2.1828, tab. A. 
Type [ Psittacus aterrimus GMELIN?]¢......-- ~~ -- [ Cacatuide. | 
kd, well, much; pvyyos, beak. 


Falcator Temminck, Trans. Linn. Soc. Lond., XIII, Pt. I, May, 1821, 


p. 108. 
Types, ** Certhia pacifica, obscura, coccinea, et falcata de Linn. 
eens rele ree tears Peones Metter: SEE oe -  Drepanitaida.| 


Falcatus, sickle-shaped, curved. 


*Fanissa Brookes, Museum Brookesianum, Feb., 1830, p. 96. 
Type, ‘* wood Fanissa (Wren, /an/ssa ee olay”. _[Sylviidee” ?| 


Finschia Hutton, Ibis, 8th ser., Lil, No. XI, July, 1903, p. 319. 
Type, Parus nove scelandix ee densa Gene AES ER | Paride. | 
Btor Dr. Otto Finsch, (Hutton. ) 


a Or Ba. XVII of ae ae Helmersen’s Beitriige zur Kenntniss des Russischen 
Reiches. 

> Page 29 of the reprint of Brandt’s ‘‘Anbang.”’ 

© No species is mentioned, but a diagnosis, ‘lingua extensibili’’ (as opposed to the 
“Psittacides’’) is given. 

@ Troglodytes is used for the ‘‘Common Wren.”’ 








Proc. N. M. vol. xxxv—08 39 
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Francolinus OxEN “lsisjel: 1817, p. 1184. 
Based on Nees Mencolng! Tem.” Cuvier, Régne Anima [I,] 
817, p. 450 (type, Zetrao francolinus Lixnxus)]--[ Phasianide. | 
Francolinus, Latinized from French francolin. 
Frugilegus ‘‘ Less.” Gray, Catal. Genera Birds, 1855, p. 64. 
Type, Corvus frugilegus LINNEUS.. --..----------[ Corvide.] 
(See Sitocorax Bielz.) : 
Frugilegus, collecting fruit. 
Galbula Scopo.i, Introd. Hist. Nat., 1777, p. 480. 
Type, Oriolus galbula LINNEUS ------.-----------[Oriolidx.]| 
Galbhula, a small bird. 
Gallophasis Hopeson (1827%), Journ. Asiatic Soc. Bengal, VII, Pt. 2, 
Oct., 1838, p. 865. 

Type, ‘between Phasianus and Euplocomus, vel Nycthemerus— 
a type which, by the bye, I characterized 11 years ago in the 
Oriental Quarterly under the style of Gallophasis, assigning the 
Kalich of Krrxpatrick’s Vepal as the con” ____ --[ Phasianide. | 

(Gallus, a cock; Phasis, the Phasian bird, pheasant. 
*Gambo S. D. W., Analyst, Il], No. XIV, Jan., 1836, p. 214. 
Type, ‘* Gambogalaria,” or ** Spurwinged Gambo” _ _| Anatide. | 
Gambosus, with a swelling near the hoof. 
Gauria BILLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
New nanie-for-/ivede DRISSON: - 25. os se Sa eee | Rheide. | 
Favpiaopar, I leap, spring. 
Gavia Oxen, Lehrbuch der Naturgesch., II, Zool., 2 Abth., 1816, 
pi08(. 

Types, Larus minutus Pauuas, L. canus Linnamus, L. ridibundus 
Linnzus, and ZL. rissa Brtnnicn. (Used as a subgenus of 
Largs) 220. ON wes, aoe BOSS Lae 2S ONS See een ete [| Laride. | 

Gavia, a gull. 
*Geo-Kichla Mackuor, Bijdr. Natuurk. Wetensch. [Amsterdam], 
Stele liSS0sape alilo: 
Type, Geo Kichla singularis MacKior, a nomen nudum here. 
| Turdide ?| 
I}, the earth, ground; «iyAn, thrush. 
Geokichla ‘‘ Bork” S. Mtuuer, Tijds. Natuurl. Gesch. Phys., I, St. 
III, 1835, p. 348. 
Type, Zurdus citrinus LATHAM..-._..----...---.--[Turdidzx.] 
‘“Geochelidon, Bren,” cited by Waterhouse, occurs only as Gelo- 
chelidon. 
*Geocichloides Seenonm, Monograph Turdide, Pt. 2, 1898, p. 49. 

Types,” species of Geocichla. with white-tipped greater wing- 

COVETtS ee: Sapa. Dee SS ee _| Turdide. | 
Geocichla (yn, earth: Teng thrush), fe eidos, resemblance. 


e 


“He says Geocichla interpres is a connecting link between ‘‘my fabecnerte groups 


Geocichla and Geocichloides.’’ 
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Geoecia Berront, Aves Nuev as del Paraguay, 1901, p. 79. 
Type, Geowcia orryctera BERTONI = Wapiiete umbrettu LIcH- 
(SSSI NCCES gata Se cea, So ON a | Furnariide. | 
I'%, ground, earth; o7Kos, a house. (Bertoni.) 
Geopega BILLBERG, Bynopsis Faune Scand., I, Pars 2, 1828, tab. A. 
Type, ‘‘Gorfou, Cuy.” [= ** Les Gorfous (Cafarrhactes Briss.)” 
Cuvier, Régne Animal, I, 1817, p. 513]---..----- | Spheniscide. | 
TH, earth; mnvalea, I spring forth. 

Geophilus Bertront, Aves Nuevas del Paraguay, 1901, p. 43. 

Type, Geophilus jasijatere BERTONI ( = Macropus phasianellus 
PEN) ssa e ces aly Pine ATCase ORIEN Reta). SEI [ Cuculide. | 
I, ground, earth; ¢zAos, loving. (Bertoni: ) 

*Gingala RAFINESQUE, Analyse de la Nature, 1815, p. 67. 

Type, not designated, a nomen nudum here -- - | Bucerotide ?4 | 

*Glaux Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 123. 

Types, ** Glauax tengmalmi,” or ** Tengmalm’s Owl,” and ** Glau 
nudipes,” or ** Little Owl” [of his list of British birds]. 
: | Strigide. | 
Tavs, an owl. 

Goodfellowia Harrert, Bull. Brit. Orn. Club, XIV, No. C, Oct. 30, 
1903, p. 11. 

Type, Goodfelowia miranda HARTERT ~~ -- ~~ ---- [ Sturnide. | 
For Walter Goodfellow. (Hartert.) 

‘Gralla J. P. Esetina” quoted by Sherborn, has no standing. Ebe- 
ling used ** Gralla Parra” and ** Gralla Fulica” as an equivalent 
of order Gralle, genus Parra, and order Gralle, genus Fuca. 
The names parra and fulica are indexed by Sherborn as species of 
the supposed genus *‘ Gralla.” 

Gryphus’ Oxen, Lehrbuch der Naturgesch., Atlas, 1816, pl. xxx 
fig. 

Type, Vultur gryphus LINNEUS..--. -. ----------[ Cathartide.] 

Gryphus, a fabulous bird, a griffin. 

Gryphus Istp. Grorrroy Sr.-[imare, Essais de Zool. Générale 
(Nouv. Suites 4 Buffon, Livr. 537%), 1841, p. 367 (note). 

Type, Vultur gryphus LINN®US------ ---- _... [ Cathartide. | 

Gupista [N. Woop], Analyst, VI, No. XLX, April, 1837, P- ype 

Type, * Gupista barbata,” or ‘* Bearded Lammer” (based on 
Gouun.birds:or Miropes Pt. <V pl. d) .- seu oes | Buteonide? | 
Tvip,a vulture; + ista. 





@ Placed in ‘he subfamily ‘* ke eeeanhe bois on ‘* Les Bueériens’’ and ‘‘ Momotus 
Lac.,’’ and probably based on ‘‘ Le Calao Gingala’’ of Levaillant (= Buceros ginga- 
lensis SHAW). 

bName on plate only. In the text (III, Zool., 2 Abth., p. 489) it is called ‘‘ V. 
[ultur] Gryphus, Greif, Kuntur.”’ 
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ma mndpe “(BR)” Brooxss, Catal. Mus. Joshua Brookes, Pt. EE 
July, 1828, p. 80. 
ee ‘““Gymnopus lese LATED or ‘* Leschenault’s Gymno- 
OUTS Se SE NE ee ae eee ae eee eae 
Tvpvos, Hokele rovs, foot. 
Gypogeranus | BorkHausen], Allg. Lit.-Zeitung, Jahre 1797, IV, No. 
316, Oct. 4, 1797, p. 25. 
Types, Palamedea cristata Lixnmus, and Vultur serpentarius 
LatHaM (= Falco serpentarius MILLER)"- -- -- -- | Gypogeranide. | 
vy, a vulture; yépavos, a crane. 


) 


Haemeria ZANDER, Naturgesch. Vogel Mecklenburgs, Heft 2, 1838, 
pp. 1238, 128. 
Type, Strix nivea THUNBERG (= Strix nyctea LINN AUS). 
| Strigide. | 
Aipnpos, bloody, murderous. 
*Halcyon Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 


p. 124. 
Type, ‘‘ Halcyon alcedo,” or ‘* Kingfisher” [of his list of British 
binds] SR oer ae eee a, eC ee en ee ea [ Alcedinide. | 


"ANKv@Y, a kingfisher. 
Halohippus BiLLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. 
A and p. 192. 
Type, Procellaria glacialis LINNHUS--.---------- | Pupfinide. | 
‘‘Nomen hujus generis opinione nostra vere distincté e verbis grecis 
als, mare, et tx70s, equus; nomen ejus triviale Norvegix.”  (Bill- 


berg.) 
Haplocichla Ripaway, Proc. Biol. Soc. Wash., XVIII, Oct. 17, 1905, 

Dp. 22; 
Type, Zurdus aurantius GMELIN.--....--.--------[Turdidz.] 


‘AmXods, simple; «iyA7, thrush. (Ridgway.) 
+ Hargeria Lucas, Proc. U. 8S. Nat. Mus., X XVI, No. 13820, Feb. 4, 
1903, p. 552. 
Type, Hesperornis gracilis MaRsu-.-.- -- -- | Lesperornithide. | 
For Oscar Harger. (Lucas.) 
* Harpaleus CABANIS and Hrinn, Mus. Heineanum, LV, i, 1863, p. 185 
(note). 

Type, not designated, but genus said to contain red-bellied spe- 
cies ¢ orresponding to the y ellow- bellied ones of the genus Aganus 
of the same authors... _- _----- es ete Se Shs rogoids| 

Heliolais SHArPr, Hand-List Birds, 1V, 1908, p. 193. 

New name for ee ek OustTALeT, 1893, not Dybowskia DALL, 

NSG Gee 5s ain oy at Pe Rl ch oe yee ee | Sylviidee. | 
“Hht0s, the sun; heti‘os, a bird of the thrush kind. 


a Palamedea cristata is the first species mentioned, but he knew it only ‘from 
description; Vultur serpentarius is his prominent species. 
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Helionympha OBERHOLSER, Proc. U.S. Nat. Mus., X XV II, No. 1411, 
July 8, 1905, p. 929. 
Type, Cinnyris nectarinioides RICHMOND .- -- - - | Nectariniide. | 
"Hi1os, the sun; vvjdn, a» Nymph. (Oberholser.) 


Heliophilus Descourtinz, Ornithologie Brésilienne, Pt. 2, 1854-56, 
p. 22, pl. 24, fig. 1. 
Type, Zeliophilus taunaysii Drscourtitz (= Pardalotus pipra 
Lamsson) . --- PP SRE OS PR EL Is A SE ..[ Cotingide. | 
“HiX10s, the sun; dios, loving. 


Helminthophaga Becusretn, Ornith. Taschenbuch, Th. 2, 1803, p. 548. 

Types, Motacilla rubecula Linnmwus, M. suecica Linnxus, M. 

titys Linnzus, M. phenicurus Linn vs, MM. modularis LINN xvs, 

M. salicaria, Linn mus, Sylvia phragmitis Becuster, S. palustris 

Broustern, S. jit/és Brecustein, JJotacilla rufa Linnaeus, J. 

regulus and M. troglodytes LINNEUS.-.-.---.-------- [| Zurdidex ? | 
(Proposed as a subgenus of Sy/via. 

EXpivs (EXpiv6-),a worm; ¢ayeiv, to eat. 


Hemiprocne Nrrzscu, Obsery. Avium Arteria Carot. Communi, 1829, 
Dy, Los 
Types, *‘ Hemiprocnes genus, cui Cypselos, qui ill. Temminckio 
longipennis, comatus, fuciphagus, torquatus vocantur * * * * *,” 
| Hlemiprocnide. | 
‘Hyu-, half; + Procne (IIpoxvn, daughter of Pandion, transformed 
into a sw alow): 


Heteroxenicus SHArpPr, Bull. Brit. Orn. Club, XII, No. LXXXVII, 
March 28, 1902, p. 55. 

New name for Drymochares Gouin, 1868, not Drymochares 

Moutsant, 1847 ---. -- ons o _[ Timaliide. | 


eo . . , 
E’repos, different; + Yenicus (evi«és, foreign, Sohranpel: 


*Hexanemus ReicueENBAcH, Avium Syst. Nat., June 1, 1850, pl. 
LXXXY (figure showing generic characters). 
ARR TIGL TCE es, ro ter Sa __.-[ Lneertxe sedis. | 
I'S, six; vypa, thread. 


ov 


*Hierax Morris, in N. Wood’s Naturalist, Il, No. %, June, 1837, p. 
123. 

Types, ‘‘lMerar islandicus,” or “Jer,” ‘‘HHierax peregrinus, 
or ‘‘Peregrine,” ‘‘/Merar subbuteo,” or *‘ Hobby,” ‘* Hierar 
rupfipes,” or **Orange-legged Hobby,” ‘** Zieraxr ceesius,” or ** Mer- 
lin,” and ‘‘/Zierax tinnunculus,” or ‘‘Kestril” [of his list of 
British birds] —___- Bae? 9 wre eS se Oe Seek hs? pee | Lulconide. | 

‘Tépaé, a hawk. 








aAvis composita? Cotapare’G GRAY, Sand: List, I, 1870, p. 21 (note). 
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Hoerataria OKEN, Isis, 11817, p- 118& 

Based on ‘‘Les Hoérotaires Vieillot,” Cuvier, Réegne Animal 

[I, 1817, p. 411 (type, Certhia vestiaria SHaw)|. -[ Drepanidide. | 
Horizillas OpeRHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
LVL Noss May 13,/1905,. ps Go: 
New name for J/alacopteron Eyton, 1839, not Malacopterus 
SHRVILLE, 1633) S26 155 os tah ee ee ee [ Zimaliide. | 
“Opi€@, I limit; iAXas, a thrush. (Oberholser.) 
Hortulanus ViriiLot, Hist. Nat. Oiseaux d’Amer. Sept., I, 1807, 
D: ali. 

Types, ‘‘/lortulanus erythrophthalmus” (probably Fringilla 
erythrophthalma Winnmvs), Fringilla albicollis Guerin, and 
Flortulanus nigricollis ViEtLLot (= Emberiza americana GMELIN). 

| Fringillide. | 
LTortulanus, a gardener. 
*Hortulanus Leacnu, Syst. Catal., etc., 1816, p. 15. 

Types, ‘*//ortulanus glacialis” Lracn, or ** Tawny Bunting,” 

and ‘* /lortulanus montanus” Leacn, or ** Mountain Brambling.” 


(Both specific names are nomina nuda here)® _.__|Fringillide. | 
*Huhus RaFinesQue, Analyse de la Nature, 1815, p. 65. 
Type, not designated, a nomen iad here?.__. ..[ Cuculidzx?] 


Latinized from the French (Buffon’s) howhou, a species of cuckoo. 
Hydrichla BILLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. 
A, and p. 75. 
New name for ‘‘Cinclus Bechst.” (type, Sturnus cinclus Lin- 
NeAS US) Sree ee ee nee Me rece Eres [ Cinclide. | 
‘* Nomen Cincli speciei gampridem ad genus Tring pertinenti impo- 
situm, ut genericum ineptum censuimus, unde novum necessum fuit, 
quod e vocis grecis VO WP, aqua et iykn, Turdus, COMposUimuUs.” 
(Billberg. ) 
Hydrolegus Berront, Aves Nuevas del Paraguay, 1901, p. 74. 
Type, //ydrolequs silvestrianus BERTONI (= Mytothera nematura 
LICHTENSTEIN) = .: 222220 SS es CE eareranice 
"Towp (vdp-), water; léyo, choose (Bertoni. ) 
Hydropeleia I. ae Neues Staatsbiirgerliches Magazin [Schleswig], 
I, Heft 1, 1832, p. 209. 
Type, not named shere?’ 2 seers oe See aaa 
"“Téa@p (vdp-), water; wéXeza, the wood pigeon. 





a@Compare also Forster, Synop. Catal. Brit. Birds, 1817, pp. 52. 

» Placed near Cuculus, and probably based on ‘‘le Houlton 22 Re ae. (VI, p. 367= 
Cuculus egyptius GMELIN). 

«An unnamed species, seen, but not obtained by Boie in the South African Seas. 
His description points to Larus hartlaubi or some related species, although he sup- 
posed his bird to be allied to Procellaria capensis, which he also includes in the new 
genus. 
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Hylocentrites Bertoni, Aves Nuevas del Paraguay, 1901, p. 126. 
Type, Hylocentrites ambulator BERTON (= Myiothera calcarata 
Tey MOD yes eet Ss. eld eis Oh etd ae ae | Conopophagide. | 
"Thy, a wood, forest; 4 Centrites (KEVT POY, a spur). (Bertoni.) 


Hylodes ‘‘ Goutp, (1841)” Gray, List Genera Birds, 2d ed., 1841, p. 30. 


Type, same as. Drymodes GOULD® _-__ =. -=----. .--- | Zimaliide. | 
‘T\w@dns, woody, bushy. 
Hylonax Rrpeway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 210. 
Type, Myzarchus validus CaBANIS .-------------- | Cotingide. | 
“Tin, a wood; ava&, king. (Ridgway.) 

Hypermegethes RreicHEeNow, Journ. fiir Orn., LI, Jan., 1903, p. 149. 
Type, /yphantornis grandis G. R. GRAY -- ~~ -- ~~ -- | Ploceidz. | 
(Proposed as a subgenus of Ploceus.) 

‘Treppey eons, exceedingly difficult. 
Hypocryptadius Harrert, Bull. Brit. Orn. Club, XIV, No. C, Oct. 30, 
1903, p. 13. 
Type, /lypocryptadius cinnamomeus Harter - --[Zosteropide. | 
‘Tro, under; Kpuztadtos, secret, hidden. 
Ichla BrLLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A, and 
p. 75. New name for ‘** Pastor Temm.” 
(Type, Zurdus roseus LINNHUS.) ---.-..----------- [ Sturnide. | 
‘‘Nom. gener. D:7 celeb. Temminck Pastor nobis minus tdoneum 
videtur, unde hoe genuinum grecum e voce tyAn, hujus Nationis 
adoptavimus.” (Billberg.) 
*Ichthyaétus SwEeETING, in N. Wood’s Naturalist, Il, No. 12, Sept., 
1837, p. 303. 
Type, *‘/chthyaétus piscivorus,” or **Common Osprey.” 
; : eae | Pandionide. | 
IyOuvs, a fish; wéros, an eagle. 
tIchtyopteryx Wiman, Bull. Geol. Inst. Univ. Upsala, VI, Pt. 2, 1905, 
p. 251. 
fy; pe, Ichtyopteryu grac alos WIMAN ._....------ [ Spheniscider. | 
‘TyOvs, a fish; trépvé, wing. 
*Ictinus Morris, in N. Wood’s Naturalist, H, No. 9, June, 1837, 
Dic dwon 
Type, ‘‘ /etinus milvus,” or ‘‘ Kite” [of his list of British 
OAR ecard Rom oe OT ek 2 ee | Buteonide. | 
‘Ixtivos, a kite. 
‘Idiocichla OBERHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
XBLVIIT, No. 2, July 1, 1905, p. 153. 
Type, Zrichophorus notatus CAsstn .--.---- ---.[ Pyenonotide. | 
"Id10s, distinct; KiyAn, a thrush. (Oberholser. ) 


a Canceled on p. 101, Gould having meanwhile published the name as Drymodes. 
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Idiococcyx H. Born, Neues Staatsbiirgerliches Magazin [Schleswig], I, 
Heft 2, 1832, p. 489. 

Type, “‘Sahest Du schon Raffles Cuculus chlorocephalus von 
Cuvier (#) im Pariser Museum und von ‘Tem. zu Phoenicophaus 
gebracht ?—Er ist typus meines Genus Idiococcyx, wogegen gar 
nichts einzuwenden seyn wird” __------.- sae see Cuculiaeca| 

"1d 10s, distinct; KOKKVE, a cuckoo. 
Idiotriccus RipGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 210. 
Type, Pogonotriccus zeledont LAWRENCE -. .- - -- -- | Cotingide. | 
“1610s, distinet; TeicKos, a small bird. (Ridgway.) 
Iridophanes Ripaway, Proc. Wash. Acad. Sci., i111, April 15, 1901, p. 
150. 
Type, Dacnis pulcherruma SCLATER..--.-=-----=- | Zangaride. | 
“pts (1pi00s), the rainbow; daiv@, | show, display. 
tIsotremornis AMEGHINO, Anales Mus. Nac. Buenos Aires, 3d ser., VI, 
Nov. 30, 1905, p. 184. 

Type, Lsotremornis nordenskjoldt AMEGHINO . - - -[ Spheniscide. | 
"loos, like, equal; tenua, a hole; 6pvis, bird. (Ameghino, MS.) 
Ixobrychus BinLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. 

A. and p. 166. 
Types, Ardea minuta Linnmus, and A. stellaris LINN&US. 
| Ardeide. | 
‘*N. gen. e grexcis vocis 1§0s arundo, et Bpvxw fremo desumtum.” 
(Billberg. ) 
Jacamerops OKEN, Isis, 1, 1817, p. 1184. 
Based on ‘‘ Les Jacamerops” Cuvigr, Régne Animal [I, 1817, 
p. 420 (type, Alcedo grandis GMELIN = Alcedo aurea MULLER) |. 
| Galbulide. | 
Jacamar, a native name; + @7), face (or Jaca[mar| + merops). 
*Kasnakowia Biancn1, Annuaire Mus. Zool. Acad. Imp. Sci. St.- 
Pétersb., VIII, No. 2, 1903, Compte rendu, p. 11. 
Type, Ausnakowia kostowt BIANCHI, a nomen nudum here. 
| Timaliide. | 
For A. N. Kasnakov. 
Kaznakowia Briancui, Bull. Acad. Imp. Sci. St.-Pétersb., 5th ser., 
XXIII, No. 1-2, 1905, p. 45. 
Type, Babax waddelli DRESSER... -------------- | Timaliide. | 
Kelea Merrem, in Ersch and Gruber’s Allg. Eneyclop. Wissensch. 
und Kiinste, Sect. I, I, 1818, p. 338. 
New name for Muscipeta Koon... ----5------2-2-< | Syluiidee. | 
Knléw, | charm, bewitch. 
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“Keno ia “ BI. 1855” Gray, Hand-List Birds, I. 1869. ), 317, 
p ] 
Type, ‘‘leucostigma, J/i//. striata, 2/7.; maculatus, ton.” 
[ Timaliide. | 





(Used as a subgenus of J/a/acopteron.) 
Koslowia Dresser, Ibis, 8th ser., V, No. XVIII, April, 1905, p. 154. 

Type, Leucosticte roborowskii | PRs EVALSKY | Bhs tres [ Fringillidex. | 

For P. K. Kozlov. 
Krimnochelidon TickELL, in WanprEN, Ibis, 3d ser., VI, No. XXIII, 
July, 1876, p. 356. 
Types, //irundo concolor Sykes, and IT. rupestris SCOPOLL. 
| Hirundinide. | 
Kpiuvor, a kind of coarse meal; yéAcdw@yv, swallow. 
Lamprochelidon RipGway, Proc. Biol. Soc. Wash., XVI, Sept. 30, 
1903, p. 106. 
Type, Hirundo euchrysea GOssk.---:--------- [ Tirundinide. | 
Aapmpos, shining, bright; yedwd@r, swallow. (Ridgway.) 
*Lampronotus Brookes, Museum Brookesianum, Feb., 1830, p. 93 
Type, ‘ Lampronotus auratus,” or ** Gilded Lampronotus.” 
; | Lneerte sedis. | 
Aapmpos, shining, bright; v@ros, the back. 
*Lamprophonus Morris, in N. Wood’s Naturalist, II, No. 9, June, 
1837, p. 125. 

Types, ‘‘Lamprophonus musicus,” or ‘*Throstle,” ** Lampro- 
phonus variegatus,” or ‘* White’s Thrush,” ‘* Zamprophonus 
PISCLVOTUS,.” or oe Shree ** Lamprophonus pilaris,” or ‘* Field- 
fare,” and ** Lamprophonus turdus,” or ‘* Redwing” [of his list of 
ease Girds |) fs e she. 2 Peo ee ees ..-....;ZLurdidz, | 

Aaprpos, clear, sonorous; dw@véw, I sing. 
Laniellus ** Byrn” Rennie, Field Naturalist, 1, No. 2, Feb., 1833, p. 70 

Type, Larus biarmicus LINNMUS--.-.-.--.---..----- [| Paride. | 

Diminutive of Zanius, a butcher. 
Leonardia Mearns, Proc. Biol. Soc. Wash., XVIII, Jan. 20,1905, p. 1. 

Type, Leonardia woodi MBARNS __-_---_-. __...| Timaliide. | 

For Major-General Leonard Wood, U. 8. A. (Mearns.) 
Leonardina Mrarns, Proc. Biol. Soc. Wash., XVIII, Feb. 21, 1905, 


p. 88. 
New name for Leonardia Mearns, 1905, not Leonardia Tarpa- 
RONE-CANEFRI, 1890 _ ___- TAGE. Mogi 5e. Ldn aac] 


*Leucophrya RercHenBacH, Avium Syst. Nat., June 1, 1850, pl. 
LXXYV (figure showing generic characters). 
(Ey pe motmames te 2s otek. sebescot oe. [Fringillide. | 
Agv«Kos, white; opus, eye-brow. 





a Not eels Swanson, 1837, a member of the family Ploceidz. 
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*Limnophylax H. Boir, Neues Staatsbiirgerliches Magazin [Schleswig] 
I, Heft 2, 1832, p. 489. A nomen nudum here. — 
Type, Limnophylax marmorata H. Bon, a nomen nudum here, 
but doubtless equivalent to NVycticorax limnophylar TEMMINCK 
(= Ardea melanoclopha RAFFLES) 2227-2 2222 aeee eet | Ardeide. | 
Aipyn, a pool, marsh; vas, a watcher, guard, sentinel. 


*Linophaga Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 
125. 

Types, ‘*Linophaga linaria,” or ** Linnet,” ‘* Linophaga rubra,” 
or *‘ Redpoll,” ‘* Linophaga montium,” or ‘*Twite,” and ** Zino- 
phaga canescens,” or ** Hoarypoll” [of his list of British birds]. 

| Fringillide. | 


Aivoy, flax; dayeiv, to eat. 


+Lithosteornis GERVAIS, Remarques Oiseaux Fossiles, 1844, p. 7 
(note). ; 
Alternative name for Osteornis GERVAIS - -- -- -- | Incertx sedis. | 
Atfos, stone; + Osteornis (ogtéov, bone; dpvis, bird). 


Loborhamphus RoruscuHiLp, Bull. Brit. Orn. Club, XII, No. LXX XIV, 
Dec. 30, 1901, p. 34. 
Type, Loborhamphus nobilis ROTHSCHILD. - -- - - | Paradisxide. | 
Aofos, a lobe; Gapmdos, beak. 


+ Loncornis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 

Type, Loncornis erectus AMEGHINO..---.-------[/ncertx sedis. ] 

Latinized from Jonco, Araucanian name of a hill, + pris, bird. 
(Ameghino, MS.) 


Longirostris S. D. W., Analyst, IV, No. XV, April 1, 1836, p. 119. 
Substitute name for Macrorhamphus Luacnu-.- --[ Scolopacide. | 
Longus, long; rostrum, beak. 


« 


* Loxorynchus Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 
p. 124. 

Types, ‘‘Loxvorynchus curvirostra,” or ‘*Crossbill,” ‘*Loxoryn- 
chus cruvirostra,” or ** Parrot Crossbill,” and ‘*Loxorynchus 
albipennis,” or **White-winged Crossbill” [of his list of British 
birds]. s2 Sy SNe e eee oS wed ee eee ie Seana! | Fringillide. | 

Ao&os, crosswise; PUyVos, beak. 
Lucar ‘‘ BarTRAM” Coves, Proc. Acad. Nat. Sci. Phil., for 1875, Oct. 
19, 1875, p. 349 (note). 

Type, J/uscicapa carolinensis LINNEUS.----. ---- --[Mimide.| 

(See also Dumetella. ) 

Etymology unknown. ‘The identity with ducar, a forest tax, prob- 
ably coincidential. (Gill.) 
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Luscinia T. Forse R, Synop. Catal. Brit. Birds, 1817, p. 14. 
Type, Talnnen aedon Forster (= Sylvia luscinia Forster 
(not of Linnmus) = Luscinia megarhynchos Brean) --| Turdide. | 
Luscinia, the nightingale. 
*Macao, S. D. W., Analyst, III, No. XIV, Jan., 1836, p. 212. 
Type, *‘ Macao splendidus” 8. D. W., or “Blue Macaw.” 
| Psttacide. | 
Macrocephalon’ S. Mittuer, Archiy fiir Naturgesch., 1846, I, p. 116. 
Type, aes POCE es maleo S. MULLER -. -- ... | Megapodide. | 
Makpos, long, large; Kedahn, head. 
Macronectes RicumMonp, Proc. Biol. Soc. Wash., X VIII, Feb., 21, 1905, 


re 


p. (6. 
New name for Oss/fraga HompBron and Jacquinot, 1844, not 
Compas W OOD tGaD. L526 Pog yoo A Fee | Puffinide. | 


Max pos, large; vy«t1s, a swimmer. (Richmond.) 
Macropus Sprx, Avium Species Novae, I, 1824, p. 53 
Types, Macropus phasianellus Srtx, and M. catxana Srrx. 
| Cuculide. | 
Makpos, long; mous, foot. 
*Malacoedus ReicHeENBACH, Avium Syst. Nat., March 1, 1850, pl. tvir 
(figure showing generic characters). 
Ty pe, not named ___.._._ _.- Girly aae eacn eel: | Lncertee sedis. | 
Makaxos, mild, gentle; one enjoyment, pleasure. 


*Malacorhamphus Kirrurrz, Denkw. Reise russischen Amerika, I, 1858, 


p. 124. 
Type, Malacorhamphus araucanus Karrurrz, a nomen nudum 
eters te ae tee re eee th ot. | Incertz sedis. | 


Makakos, soft; papdos, beak. 


Malacurus GLocrer, Hand-und Hilfsbuch, 1842, p. 282. 
Emendation of Malurus Virm.or ___...-..-------[ Sylviide.] 

Mandakos, soft; ovpa, tail. 
tMancalla Lucas, Proc. U. S. Nat. Mus., XXIV, No. 1245, Sept. 27, 

1901, p. 133. 

Type, Mancalla californiensis, Lucas ------.-- .--.--[Alcidx.] 
Mancus, imperfect; + A//e (alle, Swedish name of a kind of auk). 
Maria GIuLIANeETTI, in Giglioli, Boll. Soc. Geogr. Ital., 3d ser., X, 

Fasc. I, 1897, p. 26. 
Type, Ilaria Mae Gregoria Grovitanettt ~--.~-[ Paradisexide. | 

For Lady Me Gregor. 

«This appears to be the Sadiect (albeit spnecenupiad), name for the genus, as well 
as the first reference to the specific name. It is true that Hartlaub mentioned the 
name Megacephalon maleo in 1844 (Verz. Ges. Mus. Bremen, p. 101), but only asa 
nomen nudum. 
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*Maridus C. T. Woop, Orn. Guide, Jan., 1837, p. 201. 
Types, ‘* Maridus luteus, Wood,” or ‘*Common Nocturn,” and 
‘* Maridus bahamensis, Wood,” or ‘** Yellow-headed Nocturn.” 
| Ardeide. | 
Marila Oxgn, Isis, I, 1817, p. 1183. 
Based on ‘‘ Les Millouins” Cuvier, Régne Animal [I, 1817, p. 
534 (type, Anas marila LINNZUS)] --.-------------=- | Anatide. | 
Mapiin, embers of charcoal. 
Martula C. T. Woop, Orn. Guide, Jan., 1837, p. 183. 
AV POS Sane So Se eee ee | Zirundinide. | 


Megacephalus Bertont, Aves Nuevas del Paraguay, 1901, p. 39. 
Type, Jlegucephalus bitorquatus Brrront (= Bucco swainsont 
CORAN,) te Se sie oe See JaieA nei eaters | Bucconide. | 
Méyas, large; Ké¢ahn, head. 
*Megalorhamphus Brookes. Catal. Mus. Joshua Brookes, Pt. I, July, 
1828.5. p.. 91. 
Type, ‘‘Wegalorhamphus asiaticus,” or **Asiatic Argala.” 
[| Ciconiide. | 
Méyas (ueyan-), large; papdgos, bill. 
Megaxenops Reiser, Anzeiger Akad. Wissensch. [Wien], XLII, No. 
XVIII, July, 1905, p. 322. 

Type, Ilegaxenops parnaguae REISER - -- -- -- -- -- | Purnariide. | 
Méyas, large; + Xenops (Sévos, strange; @>. face, appearance.) 
Melanhyphantes SHARPE, in Jameson, Story of the Rear Column, 1890, 

p. 404. 
Type, Malimbus nigricollis VIBILLOT -.-. -----=-- -- | Ploceide. | 
Malas (uéav-), black; + Hyphantes (Udavrns, a weaver). 
*Melanoleuca Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, 


p. 124. 
Type, ‘‘delanoleuca pica,” or ** Magpie” [of his list of British 
Dpirds |) 2 en ee ee Sa eee ae ieee | Corvide. | 


Méhas (ué\av-), black; AevKos, white. 
Melanonyx Bururiin, Dukie iycu rossiiski Imperii (*‘ Wild Geese of 
the Russian Empire”), 1901, p. 22. 
Type, Anas segetum GMELIN (= A. fabalis LaTHAM). 
| Anatide. | 
(Proposed as a subgenus of Anser.) ° 
Médas (néhav-), black; 0vv&, nail, claw. 


«**Tt was my intention to have separated the Eave Swallow, and the Bank Swal- 
low of the following list from the genus Swallow (//irundo,) under the names EKave 
Martlet (Martula fenestra,) and Bank Martlet, (Martula riparia,) but on further con- 
sideration it appeared to me, that the characters of the new genus were not yet suffi- 
ciently defined to warrant the innovation.’’ In the ‘‘ following list’’ he cites these 
species under the names ‘‘ Eave Swallow,’’ or ‘‘Hirundo fenestra, Wood,’’ and 
“*Bank Swallow,’’ or ‘‘ Hirundo riparia, Aldr.’’ 


eb KS 
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Melanopteryx REICHENOW, Zool. Jahrb., I, Heft I, April 1, 1886, p. 
125. 
Type, Ploceus nigerrimus VYEILLOT- -------~-------[Ploceidex. } 
(Proposed as a subgenus of P/oceus.) 
Mékas (pétav—), black; 7répv&, wing. 


Merion Scuinz, in Cuvier, Thierreich, IV, 1825, p. 540. 


Type, Malurus galactotes TEMMINCK -.------------ [Sylviidee. | 
Merula Kocn,? Syst. Baierischen Zool., 1816, p. 242. 
une, uraus roses LINN ACUB. 2. Lo Lu: [Sturnide. | 


Merula, the blackbird. 


+Metancylornis AMEGHINO, Anales Mus. Nie, Buenos Aires, 3d ser., V1, 
Nov. 30, 1905, p. 129. 
T ype, Paraptenodytes curtus AMEGHINO ---. ---. [Spheniscide. 
Mera, inthe midst of, between; ay«KvXos, crooked, curved; pris, 
bird. (Ameghino, MS.) 


Micraétus’ Bertoni, Aves Nuevas del Paraguay, 1901, p. 156. 
Type, Micraétus holmbergianus Brrront (= Falco cayennensis 
SNMP eet ere oan See I ee Baked 
Mixpos, small; aetds, eagle. (Bertoni.) 


Microchelidon ScLaTer, Catal. Coll. Amer. Birds, 1862, p. 39. 
Type, Petrochelidon tibialis CAssIn ----- ---- - | Lirundinide. | 
Mixpos, small; yedzd wv, swallow. 


Microgoura RornscuiLp, Bull. Brit. Orn. Club, XTV, No. CVII, May 
30, 1904, p. 77. 
Type, Wicrogoura meeki ROTHSCHILD - - - -- - --|Microgouride?) 
Mixpos, small; + Goura (goura, a native? name for the crowned 
pigeon of New Guinea). 


Microlyssa hitey, Auk, X XI, No. 4, Oct., 1904, p. 485. 
New name for Gellona MuLsant and VERREAUX, 1866, not Bel- 
long WnIcHMNBACH, 1852-7. LL. ..--.|Lrochindx.]| 
Mixpos, small; Auooa, rage, fury, frenzy. 





@Koch’s w ork was published: before July (compare Licnrenstern, Abh. k. Akad. 
Wiss. Berlin, 1816-1817 (1819), p. 144), thus antedating the use of Merula by Leach 
(the prefatory note of whose work is dated ‘‘August 30, 1816’’) fora thrush. The 
choice of a name for the group long called Merula seems to lie between Hodoiporus 
Reichenbach, 1850 (based on figures of generic outlines—no specific name mentioned) 
and Planesticus Bonaparte, 1854. (Copsicus Morris, 1837, is preoccupied by Copsy- 
chus WAGLER, 1827, and Copsichus Kaur, 1829. ) 

» Odontriorchis Kaur (Class. Siiug. und Vogel, 1844, p. 124) appears to be the ear- 
liest available name for this genus, since Leptodon SuNDEVALL, 1836, is preoccupied 
by Leptodon Rarinesque, 1820. Those who regard Falco uncinatus TemMIncK as a 
member of the same genus will have to use Chondrohierax Lesson, 1843 (type, Dada- 
lion erythrofrons Lesson = Falco uncinatus TEMMINCE). 
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Microparra CaBaNis, Ornith. Centralblatt, I], No. 12, June 15, 1877, 
p- 95. 
Type, Parra capensis. A. SMUTH 232 eee ee See | Jacanide. | 
Mixpos, small; + Parra, a synonym of Jacana. 
Micropsites ‘‘ Is. Gurorr.” Boursor St.-Himarrn, Hist. Nat. Perro- 
quets, 1837-1838 [pl. 100, and text]. 
Type, Jlicropsites pygmeus ** Is. Geott.” (= Psittacus pygmeus 
Quoy-and:GaAIMARD) |= 22s s 3 ees ee ree | Psittacide. | 
Microtriccus RipGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 210. 
Type, Zyrannulus semiflavus SCLATER and SALvIn. 
| Cotingide. | 
Mixpos, small; tTot«Kos, a small bird. (Rideway.) 
Microtrogon Bertont, Aves Nuevas del Paraguay, 1901, p. 41. 
Types, Jlicrotrogon fulvescens Bertoni, (= Bucco rubecula 
Sprx), and J/. galbuloides Bervront (= —?) ____| Bucconide. | 
Mixpos, small; + Trogon (tp@y@, I gnaw, I eat). (Bertoni.) 
*Misamichus Brooxkgs, Catal. Mus. Joshua Brookes, Pt. I, July, 1828, 
p- 104. 
Type, *S Misamichus pallasii,” “ a nomen nudum here. 
| Laride. | 
{Miserythrus A. Newron, Encycl. Brit., 9th ed., LI, 1875, p. 733. 
Type, Miserythrus lequati = Erythromachus lequati MitnE- 





EDWARDS ox Oe EE Aas OS ae ery ee eee eee [ Rallide. | 
Mioéw, I hate; evden [Galaocoa], the Erythraean Sea, Indian 
Ocean. 


Monadon’ ‘‘ ViEILLOT” STEPHENS, General Zoology, LX, Pt. I, 1815 

(18164), p. 42. 
+, Lype, Bucco cinereus GMELIN. 2.7 -.-eue22 222: -| Bucconide. | 
Movos, single; od @v, a tooth. (Dr. Stejneger suggests “ovador, 

solitary wise.) 

Monias OusTaLeT and GRanpipiER, Bull. Mus. d’Hist. Nat. [Paris], 

EX. Nowe Feb. (,21903 sp. al’: 

Type, Ionias benscht OusTaLEY and GRANDIDIER__ _[ Rallidee?] 
Movias, solitary. 
*Morphnaétos SEVERTzov, Stray Feathers, III, No. 5, Nov., 1875, p. 
492. 

Types, Aquila imperialis, A. adalberti, A. orientalis, A. bifas- 
cuta, A. glitschi, A. rapax, A. fulvescens, A. clanga, and A. 
nexvia |no authorities are cited for these names]. -- -- | Buteonide. | 

Mopé¢vos, dusky, dark; aét0s, eagle. 





@STrEPHENS (Gen. Zool., XIII, Pt. I, 1826, p. 185) cites this name as a doubtful 
synonym of Larus ichthyixtus PALLAS. 

6 This is Monasa of Viritior’s ‘‘Analyse.’’? Possibly Vieillot substituted Monasa 
for Monadon after his manuscript was returned by the Linnzean Society of London, 
where Stephens probably saw it. 


No. 1656. LIST OF GENERIC TERMS OF BIRDS— RICHMOND. 623 





*Moscha®? Brookes, Catal. Mus. Joshua Brookes, Pt. Il, July 1828, 
p- 102. 
Type, ‘*Moscha carunculata,” or **Carunculated Musk-bird.” 
[| Anatide. | 
Mooyos, musk. 
*Muscaccipiter H. D. Mrnor, Land-Birds and Game-Birds of New 
England, 1877, p. 291. 
Type, described, but not named? _.__-.--.---.--[Zyrannide. | 
Musca, fly; accipiter, hawk. 
Muscadivores ‘** Less.” Gray, Catal. Gen. Birds, 1855, p. 98. 
Type, Columba xnea LINNEUS -- -- -- 5 eee oe Traronid ey | 
French muscade, a nutmeg; devorer, to aS 
*Muscicula’ C. T. Woop, Orn. Guide, Jan., 1837, p. 189. 
Type, ‘*Muscicula luctuosa, Wood,” or ‘‘Pied Snapper.” 
| Muscicapide. | 
Muscicula. Diminutive of musca, a fly. 
Musovora BinLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
“mendation of Musophaga Iserv_..---. ------[Musophagide. | 
Musa, the plantain; voro, I devour. 
Myiophthorus Bertoni, Aves Nuevas del Paraguay, 1901, p. 128. 
Type, Myiophthorus morenoanus BERTONI (= ———‘?) 
| Tyrannide?| 
Mvia, a fly; d¢opa, destruction. (Bertoni.) 
Myiornis Berront, Aves Nuevas del Paraguay, 1901, p. 129. 
Type, ALuscarthmus minutus Brerront (= Todus poliocephalus 
WIED) - Ae ee ene CRS | Zyrannide. | 
(Proposed a asa sabpouus of E Pacar china ) 
Mvia, a fly; Opvis, bird. 


*Myiotheras Morris, in N. Wood’s Naturalist. II, No. 9, June, 1837, 
p- 125. 
Types, ‘‘Wyiotheras luctuosus,” or ‘Pied Fly ratcher,” and 
“ Myiotheras griseus,” or **Spotted Flycatcher” [of his list of 
lois iim oyh gs. | a a 2--2--2-- +... [| Mauserwagide. | 
(See also Musesceula bed Stoparola: ) 
Mvia, a fly; A7pa, the chase. 


Myiotriccus Rrpaway, Proc. Biol. Soc. Wash., XVIL1, Sept. 2, 1905, 


p. 207. 
Type, Zyrannula phanicura SCLATER . -- __.-[ Tyrannide. | 


Mvia, a fly; teik«os, asmall bird. (Ridgw ay. yy 


@ * Moscha. Eeach MSS.”’ is cited by Eeohees Gen. ee RIT, Pt. Il, 1824, p. 78, 
as a synonym of Catrina. 

bSupposed to be a species of Lmpidonax. 

€On page 184, he says ‘‘The Pied Flycatcher has been separated from the Gray 
Flycatcher, at Mr. Biyru’s suggestion.’’ (Compare Stoparola. ) 
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Myopornis ReicueNnow, Journ. fiir Orn., XLIX, April, 1901, p. 285. 

Type, Bradyornis béhmi REICHENOW - .-.-- ----- | Muscicapide. | 
Mdooy, the horsefly; Opvzs, bird. 

Nannorchilus Ripaway, Proc. Biol. Soc. Wash., XVII, April 9, 1904, 


p- 102. 
New name for Hemiura Ripeway, 1887, not Hemiurus Ru- 
DOLPHI, 1809,;ete. 2 2255): 24.42 ee Be a pogo an 


Navvos, a dwart; opyiios, wren. (Ridgway.) 
Nannus“@ BILLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A, 
and p. 57. 
New name for ‘* Zroglodytes Cuv.,” which contains only ‘* le 
Troglodyte d'Europe” (Motacilla troglodytes LINN&XUs). 
| Troglodytide. | 
Navvos, a dwarf. 
*Napothera H. Born, Neues Staatsbiirgerliches Magazin [Schleswig], 
I, Heft 2, 1832, p. 488. A nomen nudum here.? 
Type, ‘‘Myothera lepidocephala Kuhl,” a nomen nudum here. 
| Timaliide. | 
Nazos, a woody dell; 67paw, I hunt, seek. 
Napothera ‘*Borr (1835)” Gray, Appendix to List Gen. Birds, 1842, 
Der ds 
Type, ‘‘ WV. epilepidota (Temm.), Bove. Pl. col. 448. f. 2.”¢ 
| Timaliide. | 
Nea BrntBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A and 
p. 155. 
New name for ‘* Glottis Nilss.,” with the following species: Scolo- 
pax semipalmata GMELIN, and S. glottis Linnxus_[ Scolopacide. | 
** Hoc genus ut proprium et distinctum nobis arrisit,; nomen vero Nil- 
ssonii, Glottis, guia apud grecos alia avis inter coturnices ita 
denominatur, in aliud a New, vado, derivatum, nobis potius mutan- 
dum.” (Billberg.) 
+Neculus AmMEGHINO, Anales Mus. Nac. Buenos Aires, 3d ser. VI, Nov. 
30, 1905, p. 127. 
Type, Weculus rotha AMEGHINO.----2-.------- | Spheniscidee. | 
Latinized from the Araucanian necu/v“,aranner. (Ameghino, MS.) 


«This name should replace Olbiorchilus OBERHOLSER. 

>Other references are: Nopothera Macxuot, Bijdr. Natuurk. Wetensch., V, 1830, p. 
175 (type, N. bruniscus Macklot, a nomen nudum here); Nopothera 8S. MiuuEr, Tijdsch. 
Natuurl. Gesch. en Phys., II, 1835, p. 331 (type, NV. pyrrhoptera ‘‘Bots,’’ a nomen 
nudum here). The name Napothera does not occur in ‘Isis, 1835,”’ as often quoted. 

¢ It is possible that Napothera may be available for the group we now know as 
Turdinulus, since Myiothera epilepidota (from ‘‘les tles de Java et de Sumatra’’) 
appears to belong tothis group. I havea memorandum to the effect that this species 
is discussed inthe Bulletin of the Liverpool Museum, I, p. 83, but can not verify the 
reference at present. 
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Nemoricola Hopcson, Journ. Asiatic Soc. Bengal, VI, Pt. 1, No. 66, 
June, 1837, p. 491. 

Type, ‘I have set it down in my note book, as the type of a 
new genus or subgenus, under the style of Wemoricola Nipalensis, 
but I forbear, for the present, from so naming it” _[ Scolopacide. | 

Nemus, & wood with open glades ; co/o, I inhabit. 
Nemoricola ** Hopa. (1837) Gray, Appendix to List Genera Birds, 
1849, p. 14. 

Type, Nemoricola nipalensis Hopason = Scolopax nemoricola 

Hopeson) -..--- cuit COLES pepe ee A>) MEAS Gece ee _[ Scolopacide. | 
Nemoricola Biryrn, Annals and Mag. Nat. Hist., XIV, No. 89, Aug., 
1844, p. 114. 


Type, Motacilla indica GMELIN...--- --------- | Motacillide. | 

Neodendroica Maynarp, Warblers of New England, Pt. 4, 1901, 
p. 69. 

Type, Jotacilla dominica LINNEUS.----.------ [| Mniotiltid. | 


Néos, new; + Dendroica (6évopor, a tree; o1xéo, I inhabit). 
Neomenius Bi.LBERG, Synopsis Faunve Seand., I, Pars 2, 1828, tab. A. 
and p. 159. 
Emendation of Wumentus Brisson __-- ~~ ..- - ..[ Scolopacide. | 
‘*Nomen jvc genericum a greco Neounvia, nova luna, ab formam 
rostri derivatum videtur; cune autem Neomenius scribentur.” 
(Billberg.) 
Neositta Hetiumayr, Journ. fiir Orn., XLIX, April, 1901, p. 187. 
New name for S/ttella Swanson, 1837, not Sittedla Rarry- 
BOO. LOlE 2 s 5k pir) Menem oat oe [ Scttide. | 
Néos, new; + Sitta (oitry, a nuthatch). 
Neospiza“ Satvapori, Mem. R. Accad. Sci. [Torino], 2d ser., LIII, 
1903, p. 26. 
Ty pe, 4 Linblyospiza concolor BOCAGE....=..-..=+ [Fringillide. | 
Néos, new; o7ila, a finch. 
Neothraupis’ Berterscu, Ornith. Centralblatt, IV, No. 7, April 1, 
1879, p- 55. 
Type, Piranga cyanictera VIEILLOT.----.------- | Zangaride. | 
Néos, new: + Thraupis (@pavzis, a small bird). 
Nesobates Suarre, Bull. Brit. Orn. Club, XII, No. LXX XVII, March 
28, 1902, p. 54. 
New name for Oxylabes SHarer, 1870, not Oxylab/s Forsrer, 
MESES See ne Sha cent oe een ne AE Me PE als | Vimaliide. | 
Nioos, island; Barys, one that treads or covers, a climber. 
a“ Nesospiza’”’ ReicHenow, Vogel Afrikas, III, i, 1904, p. 278, not Nesospiza 
Capanis! 
>’Name changed to Callithraupis on p. 63. 


Proc. N. M. vol. xxxv—08——40 
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Nesocharis ALEXANDER, Bull. Brit. Orn. Club, XIII, No. XCV, Feb. 
28, 1903, p. 48. 
Type, Wesoc hari s shelley ALEXANDER -- ~~~... ----[ Plocedz.] 
Nnoos, island; yapts, erace. 


Notiocichla OpeRHOLSER, Proc. U. 8. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 900. 
Type; Sylva bxticata N IILLOT 2222225. een | Sylviidee. | 
Norzos, southern; «iy\y, thrush. (Oberholser. ) 


Notiospiza OpmERHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
XLVIII, No. 1, May 13, 1905, p. 64. 
New name for Sharpia BocacE, 1878, not Sharpia TourNIER, 
1873. ie es SES aes eh ee ee | Ploceidee. | 
Notuos, Souther Geen a finch. (Oberholser.) 
Numida Linnxus, Museum Adolphi Friderici, II, 1764, p. 27. 
Type, Phastanus meleagris LINNEUS.-----------[Phasianide. | 
Numida, a Numidian. 


Numidica OxeEn, Isis, I, 1817, p. 1184. 
Based on ‘*‘ Les Numidiques” Cuvier, Régne Animal [I, 1817, 
p. 472 (type, ‘‘ La Demoiselle de Numidie. (Ardea virgo. L.)”|% 
[| Gruide. | 
Numidicus, Numidian. 
Nyctagreus’ Netson, Proc. Biol. Soc. Wash., XIV, Sept. 25, 1901, 
Desk. 
Type. Caprimulgus yucatanensis HARTERT. - --[ Caprimulgide. | 
NUE (vvKTOs), night; aypevs, a hunter. (Nelson.) 


* Nyctimene Morris, in N. Wood’s Naturalist, Il, No. 9, June, 18387, 
p- 123. 
Types, ‘* Vyctimene fammula,” or *‘ Gillihowlet,” and ** Vycti- 
mene stridula,” or ** Brown Owl” [of his list of British birds]. 
| Aluconide. | 


ntrfle < / ene / . . 
Nv& (vvKcTos), night; méev@, I remain, abide. 


Nyctornis Nrrzscu, Obsery. Avium Arteria Carot. Communi, 1829, 
Dakd: 

Type, aprimulgus gr ‘andis GMELIN . ._-.---- | Caprimulgide. | 

NvG (vuKtos), night; dpvis, bird. ; 


‘‘Nystactes Kaur,” cited by Waterhouse, is a mammal! 
+ Ocyplanus De Vis, Annals Queensl. Museum, No. 6, Sept. 30, 1905, 
p70: 
Type, Ocyplanus proeses Dm Vis _._---..---.------[Lemecole. | 
Oxus, swift, fleet; azAavos, a wandering about, roaming. 


“Named Grus numidica by Bechstein, in 1792. 
» Emended to ‘‘ Nyctiagrius’’ by Sclater, Ibis, 1902, p. 345 


No. 1656. LIST OF GENERIC TERMS OF BIRDS—RICHMOND. 627 


Odontospiza OBERHOLSER, Proc. U. 5S. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 883. 
Type, Pytelia can iceps Huon MNOw Veess 22 44k 8 | Ploceidx. | 
"Odovs (od 0vTos), tooth; owifa, a tinch. (Oberholser.) 


Olbiorchilus OpernortseR, Auk, XIX, No. 2, April, 1902, p. 177. 
Type, Motacilla troglodytes LANNmUS --- -. -- --[ Zroglodytide. | 
(See Vannus BILLBERG.) 
“OX Bios, happy; opytios, wren. (Oberholser.) 


*Orchilus Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, 
p. 124. 
Types, ** Orchilus cristatus,” or ‘*Golderest,” and ‘* Orchilus 
ignicapillus,” or ‘*Firecrest” [of his list of British birds]. 
: | Reguliide. | 
Opxiios, a wren. 
Oreias Tremminck, Planches Col., I (Livr. 102%), 1839% (tabl. méth., 
p- L108). 
Dype, Jurdus acureus TEMMINGK ._..<2<--3-2-.-54-- | Turdide. | 
"Opeias, of or belonging to mountains. 
Oreomyias RercHENow, Journ. fiir Orn., L, April, 1902, p. 254. 
Type, Muscicapa rise HARTLAUB-.-.---- --- -- | Muscicapide. | 
“Opos (Opéos), mountain; pia, a fly. 


Oreomystis STEJNEGER, Proc. Biol. Soc. Wash., XVI, Feb. 21, 1903, 


pl: 
New name for Oreomyza STEINEGER, July, 1887, not Oreomyza 
PAS ENE OD ae ROCs eee eee ere i i | Drepanidide. | 


(See Parorecomyza.) 
“Opos (Opéos), mountain; “voris, one initiated. 
Oreoscopus NortH, Agric. Gazette N. S. Wales, XVI, Pt. 3, March 2, 
1905, p. 247. 

Type, Sericornts gutturalis De Vis...-.---.-.----- [ Sylocide. | 
“Opos (Gpéos), mountain; @Ko70s, one that watches, a spy, scout. 
Orites ‘‘ Maur. (1752)” Gray, List Genera Birds, 2d ed., 1841, p. 32. 

Type, Parus caudatus LINNEUS.......-..-.-.-.-. .-[Paridz.] 
"Opeitns, a mountaineer. 
Orochelidon Ripaway, Proc. Biol. Soc. Wash., XVI, Sept. 30, 1903, 


p- 106. 
Type, ** Petrochelidon murina CASstn (=STirundo cinerea GME- 
PAuNav lace tba beri = hire ers ty 2s ca Nase Se Bie no | Lirundinide. | 
” . / . 
Opos, mountain; yédkzdwyv, swallow. (Ridgway.) 


Orodynastes RipGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p- 208. 
Type, Zenioptera striaticollis SCLATER___-.--- --[ Tyrannide. | 
“Opos, mountain; dvvaorys, a lord, master, ruler. (Ridgway.) 
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Ortyx “ OxeN. Lehrbuch der Naturgesch., II, Zool., 2 Abth., 1816, 
p. 611, viii. 
Type, Zetrao gibraltaricus GMELIN --------.------ | Zurnicide. | 
“Optvé, a quail. 
Ossifraga N. Woop, Analyst, Il, No. XI, June, 1835, p. 305 (III, 
1836, p, 199; VI, 1837, p..244; VIL, 188%, p- 37). 
Type, ‘* White-tailed Ossifrage (QO. albicilla)”??_ __| Buteonide. | 
Ossifraga, the sea-eagle, osprey. 
Oticulus Hopcson, Journ. Asiatic Soc. Bengal, XVI, Pt. I], 1847, p. 
889. 

Type, ‘* This bird [ Of%s bengalensis| is congeneric with the Likh 
(Auritus) which Mr. Gray separates from Otis and places in 
Lesson’s Genus Sypheotides, hodie Eupodotis. I had named the 
form, ‘Oticuluse2= ae Sess DRE a So ee Olea em 

Diminutive of Ofzs, a bustard. 
Otus PENNANT, Indian Zoology, 1769, p. 3. 
Type, Otus bakkamoena PENNANT.---------------- [ Strigide. | 
*Oos, the horned owl. 


+ Owenia Gray, Catal. Genera and Subgenera Birds, 1855, p. 152. 
Type, Dinornis struthioides OWEN .- -- .--. ----| Dinornithide. | 
For Richard Owen. 


Oxyporus Brookes, Catal. Mus. Joshua Brookes, Pt. II, July, 1828, 


p- 95. 
New name for ‘*Casuardus Lin.” (type, *‘ Casuartus galeatus,” 
or “*Carunculated Cassowary”)__...--..-_-_-2-.:| Casuamzde:] 


(See also Cela and Thrasys.) 
‘O&us, sharp; 7@pos, a node on the bones, a callus. 
+ Pachypteryx Wiman, Bull. Geol. Inst. Univ. Upsala, VI, Pt. 2, 1905, 
p- 250. 
Type, Pachypterya grandis WIMAN..----- ----[Spheniscide. | 
Tlayvs, thick; 27épvé, wing. 
Pachyrhynchus’ WaGuer, in Hahn, Vogel aus Asien, Afrika, ete., I, 
Lief. XIII, 1822, pl. 6 and text. 
Type, Pachyrhynchus melanocephalus Wacurr (= Lanius 
CLYONUS LIINN ANUS) eos ae eee ee as thei ees a Covingaaem 
Taxus, thick; Puy yxos, beak. 








a Intended as a substitute name for Turnix. On p. 611 he gives the generic head- 
ing thus: ‘‘Ortyx, Turnix, Tridactylus,’? and on p. viii it stands as ‘‘ Ortyx (Tur- 
TUK: ) 84" 

»b With references to Goutp, Birds of Europe, Pt. VII, pl. 19, and Pt. IX, pl. 5 
(adult, and young of the first year). 
¢ WaGLrER, not Spix, is the authority for this name. 
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+ Palaeoapterodytes AMEGHino, Anales Mus. Nac. Buenos Aires, 3d ser., 
VI, Nov. 30, 1905, p. 120. 
New name for <Apterodytes AMEGurNno, 1901, not Apterodita 
SOOPDIM, 148650730 oii 2e: Seles ps hey Ba ff _...| Spheniscide. | 
TIa\aios, ancient; + Apterodytes (aarepos, without wings; OvTNs, 
a diver). 
+ Paleonornis EK. Emmons, Amer. Geology, Pt. IV, 1857, p. 148, fig. 114. 
Type, Palxonornis struthionoides Emmons. ~~~ _[ /neertie sedis. | 
TIaX\aios, ancient; Opvis, bird. 
+ Paraspheniscus AMEGHINO, Anales Mus. Nac. Buenos Aires, 3d ser., 
VI, Nov. 30, 1905, p. 115. 
Type, Palxospheniscus bergi MORENO and MERCERAT. 
| Spheniscide. | 
Tlapa, beside; + Spheniscus (o¢nvioxos, dim. of odnv, a wedge). 
* Parcoreus” Brookes, Catal. Mus. Joshua Brookes, Pt. I], July, 1828, 
p. 84. 
Type, ‘*Parcoreus narbonensis,” or ‘* Languedoc Penduline”. 
| Paride. | 
Parus, a titmouse; + aiwpéw, 1 hold in a pendulous position. 
(Suggested by Dr. Stejneger.) 

Parophasma Rricuenow, Vogel Afrikas, II, ii, 1905, p. 743. 

Type, Parisoma galiniert GubRIN _.. ---- .. -. --[Muscicapide.] 
Parus, a titmouse; phasma, an apparition, phantom. 

Paroreomyza Perkins, Ibis, 8th ser., 1, No. IV, Oct., 1901, p. 583. 
Type, ITimatione maculata CABANIS_---.----- = Drepan idide. | 
(Proposed as a subgenus of Oreomyza = Oreomystis.) 

ITapa, beside; + Oreomyza (Opos, Opeos, mountain; “vo@, I suck). 

Passerherbulus’? Maynarp, Birds East. North Amer., 2d ed., Pt. 40, 

1895, p. TOT. 
Type, Lmberiza lecontedi AUDUBON _-- ----------[Fringillide.| 
Passer, a sparrow; herbula, a little herb. 
Paulomagus Howr, Suppl. Birds of Rhode Island, 1903, p. 22 (note). 
Type, the ‘‘group including aédon” (= Troglodytes aédon 
RIREDEOn) 2 2 Satie ee ry, S Cee se nl a eoglodytidx. | 
Paulus, little, small; MAGUS, & magician. 
Pecula C. T. Woop, Analyst, IV, No. XVI, July, 1836, pp. 299, 300; 
V, 1887, p. 205. 


Type, Budytes neglectus GOULD..-.------------ [ Motacillide. | 
*Pelargos Brookes, Catal. Mus. Joshua Brookes, Pt. II, July, 1828, 
p. 97. 


Type, *‘ Pelargos niger,” or ‘* Black Pelargos” _. ._[ Cieonzide. | 
Tlehapyos, a stork. 


* Parxoreus of Brookes, Mus. Brookesianum, 1830, p. 95. 
>This name has priority over Ammospiza OBERHOLSER, and should replace it. 
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“Pelasgia” of my former list and ‘‘ Pelasgie” of Waterhouse’s 
‘**Index” was used only in a vernacular sense by Geoffroy (Echo 
du Monde Savant, IV, No. 74, June 3, 1837, p. 84 [not ‘*747’]), 
viz.: ‘* Pelasgie.” Waterhouse took his reference from Gray, 
while I followed Lesson, who cited the wrong page. ‘There is : 
possibility that the name may occur in a systematic sense in the 
“Cours d’Ornithologie” published in 1836-837 (see note under 
Salangana), but I have been unable, thus far, to find this work. 


*Pelecyrhynchus ‘‘(Leacn)” Brookes, Catal. Mus. Joshua Brookes, 
Pt. I, July, 1828, p. 89. 
Type, ‘* Pelecyrhynchus leucogaster,” or ** White-bellied Hatchet- 
al? FP SNR ge the NSN Pi | Bucerotide. | 
Tlé\exus, an axe; pvyyos, beak. 


Pendulinus ‘‘ Cuv.” C. L. Bren, Isis, X XI, 1828, p. 1284; Handb. 
Voégel Deutschl., 1831, p. 475. 
Types, Pendulinus polonicus Bream, P. medius Brenn, and 
P) macrourus BREHM. .~. 222. 2. ote so 2 seo Sera 
Pendulus, hanging. 


*Penguina C. T. Woop, Orn. Guide, Jan., 1837, p. 211. 
Type, ‘SPenguina arctica, Wood,” or ‘‘Arctic Penguin” [of his 
list of “Birds of Britain |= 3-2 eee ee eee acre 
Penguina. Latinized from Penguin. 


*Penthestes RercHENBACH, Avium Syst. Nat., March 1, 1850, PI. 
LXII (figure showing generic characters). 
Type, mot named (oo eaee = fa tgs oe Bese [| Paride. | 
IlévOos, grief, misfortune; €0¢oT1s, an eater? 


Penthornis Hetumayr, Journ. fiir Orn., XLIX, April, 1901, p. 170. 
Type, Welaniparus semilarvatus SALVADOR -- -- -- -- | Paride. | 
TlévOos, misfortune; Opvzis, bird. 


* Percnopterus LEMMING, Philosophy of Zoology, II, 1822, p. 233. 
Type, not specified; a generic diagnosis only is given. 
| Vulturide. | 
Tlepxvos, dark-colored, dusky;-7TEp0v, wing. 
‘“Perenopterus RAFINESQUE” cited by Waterhouse, is a misprint 
for Lercnopterus. It occurs only as ‘‘Percnopterus” in the 
‘*Analyse”. 


+ Perispheniscus AmMEGHINO, Anales Mus. Nac. Buenos Aires, 3d ser., 
VI, Nov:-30, 1905, pels. 
Type, Perispheniscus wimani AMEGHINO..------ Spheniscide. 
ype, Perisy Sz 
ITepi, around: + Spheniscus (odnviokos, dim. of o¢nv, a wedge). 
7 ; 5 


4Commonly identified as Parus lugubris TEMMINCK. 


ash a aha tn cat i a i i err Ee i i i ea) 
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Perissotriccus OBERHOLSER, Proc. U. S. Nat. Museum, XXV, No. 
1276, Aug. 30, 1902, p. 64. 
Type, Zodirostrum ecaudatum D’ORrBIGNY and LAFRESNAYE. 
| Zyrannide. | 
Ilepioo0s, wonderful; terK«KOs, a small bird. (Oberholser.) 
Persa BrecusTEIN, Gemein. Naturgesch. Deutschl., 2d ed., II, 1805, 
p. 238. 
Type, Persa turaco BECHSTEIN (= Cuculus persa LINN ®US). 
| Musophagide. | 
Persa, the daughter of Oceanus. 
* Petacula S. D. W., Analyst, III, No. XIV, Jan., 1836, p. 212. 
Type, ** Petacula canicularia,” or ** Bluecapt Paroket.” 
| Psittacide. | 
Diminutive of peta, catching at, greedy for. 
Pheca BILLBERG, Synopsis Faun Scand., I, Pars. 2, 1828, tab. A 
and p. 64. 

New name for ‘‘ /%cedula Bechst.,” with the following species: 
Motacilla rubecula Linn xus, JM. suecica Linnxus, JL. phenicurus 
Linnzus, and Pheca nilssont BILLBERG (= Motacilla titys Li- 
N&®Us) eS ae ee St ee Say era [ Turdide. | 

‘*Nomen genericum Lechsteini, Ficedula, ut specificum alius generis, 
ineptum est, unde hoce greca Park os (agilis) elegimus.” (Billberg.) 
Phenorhina Gray, Proc. Zool. Soc. Lond., Pt. X XVII, Aug., 1859, 
p. 165. 
Type, Carpophaga (Phenorhina) goliath Gray _- ..[ Treronide. | 
(Proposed as a subgenus of Carpophaga.) 
daivo, | display, exhibit; pés (pivos), nose. 
Phaeomyias BertEerscu, Novitates Zoologicae, IX, No. 1, April 10, 
1902, p. 41. 
Types, Zlainea incompta CaBanis and Herne, 7. wage Tacza- 
nowskI, and £. tumbezana Taczanowskl .. -.-.---.[ Zyrannide. | 
** Paios = fuscus, “vias = nomen propr.” (Berlepsch.) 
Phaeopharus” MaparAsz, Magvarorszig Madarai, 1900, p. 139. 
Type, Parus palustris LINNEUS.---:--.------ _....[Paride.] 
Paros, dusky; ¢@pos, a wide cloak or mantle. (Madarész.) 
Pheotriccus Ripaway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 209. 
Type, Anipolegus hudsoni SCLATER ..-- - .------ | Zyrannide. | 
®aios, dusky; TewKKOs, a small bird. (Ridgway.) 
Phalenivora Brytu, Analyst, V, No. XVII, Oct., 1836, p. 79; in 
White, Nat. Hist. Selborne, 1836, pp. 49, T2 (note). 
New name for Caprimulgus LINN EUS -- ------ | Caprimulgide. | 
Phalena (¢adaiva, a devouring monster), a genus of moths; + vor, 
I devour. 


a‘*Phxoparus’’ ScLaTER, Ibis, 1903, p. 621. 
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*Phasianalector DrookEs, ‘Museum Brookesianun Feb., 1830, p- 93. 
Type, ** Phasianalector macartneyt,” or Hire hacked Pheas- 
atin ey ae Beree eyes @P ane eS ke ies atelier [| Phasianide. | 
Paciavos, a pheasant; Bee Tap, a cock. 
Philacantha SwinHoRr, Proc. Zool. Soc. Lond., for 1871, Pt. I, Oct., 
1871, p. 355. 
Type, JJotacilla nisoria BECHSTEIN -------.------ [Sylviidz.] 
Piléw, | love; akavda, a thorn, prickly plant. 

*Philydra BILLBERG, Synopsis Faunz Scand., I, Pars 2, 1828, tab. A. 

Based on ‘* Sylava Lath.” ¢_-_-- stat Le See = eeedces| 
Piléw, 1 love; Vdw@p, water. 

Phormeplectes ReicHENow, Journ. fiir Orn., LI, Jan., 1903, p. 149. 
Type, Sycobrotus insignis SHARPH!s__=— 552-22 | Ploceide. | 
(Proposed as a subgenus of //oceus.) 

Popsos, a wicker-basket; 7lextos, plaited, woven. 
* Phragmites BiuyTu, in Rennie’s Field Naturalist, I, No. X, Oct., 1833, 
p. 425. 
Types, ‘* Phragmites arundinacea,” or ‘* Reed Warbler,” 
** Phraginites salicaria,” or ** Sedge Warbler,” and ‘* Phragmites 
locustella,” or ‘‘Grasshopper Warbler” ?___.-._.----[Sylwidz. | 
Ppay mitns, growing in hedges. 
* Phrygilus Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 
Duel 2s: 
Types, “ Phrygilus vulgaris,” or ‘* Bullfinch,” and ‘* Phrygitus 
enucleator,” or ** Pine Bullfinch” [of his list of British birds]. 
| Fringillide. | 
Ppvyiios, a finch. 

Phyllobates Bertont, Aves Nuevas del Paraguay, 1901, p. 142. 

Type, Phyllobates nea Brertont (= Iyiothera maculata 


WED). 6 Soa. cee ee ke See mk One cOmre a em 
PU\Xor, a leaf; Gane one that hreade or covers, aclimber. (Ber- 
toni. ) 


Phylloecia Brerront, Aves Nuevas del Paraguay, 1901, p. 120. 
Type, Phyllowcia chloroleuca Bertoni ( = Leptotriccus sylviolus 
CaBANIS and HEINE) ..-------- So hae eee ee _.[| Tyrannide. | 
Pidor, a leaf; otKos, a house. (Bertoni.) 
Pinarocorys SHELLEY, Birds of Africa, III, 1902, p. 71. 
Types, Alauda nigricans SUNDEVALL, and A. erythropygia 
STRICKLAND -.--- -- fs att 1 ene eee | Alaudide. | 
Tevapos, dirty, squalid; Kopus, @ lark. 


“That is, for ae of ne genus Guia of Latham, as he also recognizes the genus 
Sylvia. Evidently intended for a species or group not found in Seandinavia, as the 
name does not occur in the body of the work. 

bOn p. 439 he mentions the following as an extra-British species: ‘‘ Phragmites 
celti, Sylvia cetti, MARMORA.”’ 


ee 


NO. 1656. LIST OF GENERIC TERMS OF BIRDS—RICHMOND. 633 


*Pintado S. D. W., Analyst, III, No. XIII, Oct., 1835, p. 33. 
Type, ** Pintado numida, Leach,” or ‘* Pearied Pintado.” 
| Phasianide. | 
Spanish p/ntado, painted, mottled. 
Pipra Linnaxus, Museum Adolphi Friderici, LI, 1764, p. 32. 
Types, 2arus aureola Lixnzus, Pipra leucocephala LINN ®Xvs, 
Pipra leucocilla Lixnxvus, and Motacilla minuta LINNa&vs. 
| Pipride. | 
Ilizpa, a bird, probably a woodpecker. 
Pisobia BiLLBERG, Synopsis Faunz Scand., I, Pars 2, 1828, tab. A, 
and p. 136. 
Types, 7ringa minuta LEISLER, and 7. temminch?/ LeIsLeR. 
| Scolopacide. ] 
**Nom. gen. ¢ verbis grecis Iie os, locus humidus, B.0@ vivo deriva- 
tum est.” (Billberg.) 


Placostomus Ripaway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 


p. 208. 
Type, Platyrhynchus superciliaris LAWRENCE... --[ 7yrannide. | 
ha& (x\axos), anything flat and broad; o7roja, the mouth. 
(Ridgway. ) 


Plancus® RercuensBacnu, Naturl. System, 1852, p. vi. 
Type, Plancus maior ReICHENBACH (= Lelecanus bassanus 
LINN&US) - Be see ey ee eres Pe ed sy. eee | 
Planeus, flat- ponte. 


*Planorhamphus BitLBERG, Synopsis Faun Scand., I, Pars 2, 1828, 
tab. A. 
New name for ** Burrhinus Il?” ....--.--.---. [| Edicnemide. | 
IThevos, a wandering about, exploring; paydos, beak. 


Platyrhamphus BiLLBeRG, Synopsis Faun Seand., I, Pars 2, 1828, 
tab. A and p. 172. 
Type, Vumenius pusillus BECHSTEIN” (Nat. Deutschl., IV, 1809, 
esl en se fee Cle a BR oe Ne ea te | Scolopacide. 
II\atus, broad, flat; ethic. bake (Billberg.) 
Platytriccus Ripaway, Proc. Biol. Soc. Wash., XVIII, Oct. 17, 1905, 
a 
Type, Platyrhynchus cancroma SCLATER -. -_-- --[ Tyrannide. | 
Tharvs, broad; ee os, a small bird. (Ridgway.) 








a Plencus of Rafinesque, a nomen mlaiara is one of ‘Les Bapacen? Fog that author, 
and placed in the ‘‘Sous-famille Ptiloderia. Les Nudicolles,’’ near Vultur. GRAN‘ 
(Catal. Birds Brit. Mus., XX VI, p. 423) synonymizes it with Sula! 

b Limicola platyrhyncha of Catal. Birds Brit. Mus., XXIV, p. 612. 


”? 
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Plectrophanes “ LEacn ae Gray or GRIFFITH, in Cuvier, Animal King- 
dom, VIII, 1829, , 600. 4 
Type, Anas gambensis LINNHUS --- .-------------- | Anatide. | 
I1\nKtrpov, aspur; gaive, I show, exhibit. 


*Plotoides BrookEs, Museum Brookesianum, Feb., 1830, p. 109. 
Type, ‘* Plotoides surinamensis,” or ** Surinam Plotoides.”? 
| Licliornithidx? | 
Plotus (tAwrds, sailing, floating); + €7d0s, resemblance. 


Poeciloides Brancur, Annuaire Mus. Zool. Acad. Imp. Sci. St.-Pétersb., 
VII, No. 3, 1902, p. 241. 
Type, Poecile superciliosa PRZEWALSKI ----.-------- [| Paride. | 
Poecile (roixidos, spotted, variegated); + 700s, resemblance. 


Pogoniulus LarrEsNAYE, Dict. Univers. d’Hist. Nat., I], 18438, p. 468 
Type, ‘Le Barbion de Levaillant (LBucco parvus Gmel.).”¢ 
| Capitonide. | 
Quasi-Latin diminutive of Pogonia (twywvias, bearded). 


Pogonornis’ BILrLBERG, Synopsis Faune Scand., I, Pars 2, 1528, tab. A. 
New name for Pogonzas ILLIGER- -------------- | Capitonide. | 
/ at . 
Il@yav, a beard ; opvis, bird. 


Poliocichla SHARPE, Hand-List Birds, IV, 1903, p. 175. 
New name for Hmarginata SHELLEY (because Amarginata is an 
AAIeChIVe). fo Sek a Ss ee As is ee ee eee te elem 
ITo\10s, gray; KiyAn, a thrush. ; 


Poliolais ALEXANDER, Bull. Brit. Orn. Club, XIII, No. XCIV, Jan. 
30, 1908, p. 36. 
Type, Poltolais helenore ALEXANDER -.-- -- ..-.--|[Sylvudz. | 
ITo\10s, gray ; Aazos, a bird of the thrush kind. 


Polyplectron TrEMMINCK, Catal. Systemat., 1807, p. 149. 
Type, Polyplectron argus TemMinck (= Lavo bicalcaratus 
LINN&US) Liga Sn i eee GI Re ee 21) pPhaszanide:) 
Hokus, many ; zA”7KT~POV, a cock’s spur. 


a “*Some have the Pend of the wing armed. They form the genus Pieroniuee 
Leach, (not Meyer).’’ See also Brandt, Descr. et Icones Anim. Ross. Novorum, 
Aves, Fasc. I, 1836, p. 6. 

oThis is probably the ‘‘Surinam Darter 
Gmelin (=Colymbus fulica Boddaert ). 

¢On p. 465 he gives as type ‘‘le Barbion de Leyaillant,, Bucco parvus des auteurs.”’ 
Pogoniulus should replace Xylobucco of Mr. Oberholser’s recent revision (Proc. U.S 
Nat. Mus., X X VIII, 1905, p. 867. 

@This name forbids the further use of Pogonornis (Gray, 1846) for the stitch-bird 
( Meliphaga cincta Dusus). The latter may be renamed Notiomystis. 


” of Latham or ‘‘Plotus surinamensis’’ of 
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*Pomarinus G. Fiscner, Nationalmus. Naturgesch. zu Paris, I, 1803, 
p- 185. 
Type, Pomarinus fuscus G. Fiscner® ---. -- --|Stercorariide? | 
TT pa, a lid, cover ; pis (ftv 0s), nose. 


Poneropsar OpernoisER, Proc. U. 8S. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 888. 
Type, Spreo albicapillus Buyin _.-.-.---------- --[Sturnide.] 
Tlovnpos, difficult ; rap, starling. ~(Oberholser.) 


Potamolegus Bertoni, Aves Nuevas del Paraguay, 1901, p. 158. 
Types, ‘‘otamolegus superciliaris (Vieill.)” Bertoni (= Asty- 
rina natterer? SCLATER and Savin), 2. s. wagniplumis BERTONI 
(= Asturina natterer’), and P. s. furvicollis Berront (= Asturina 
pucheran J. and Ei. VeERRPAUX),---...2..0i-..:.° | Buteonide. | 
Tloraos, a river, stream; Aéy@, I choose. (Bertoni.) 


Pratincola J. Rk. Forster, Faunula Indica, 1795, p. 11. 
Types, Glareola maldivarum Forster, G. coromanda Forster, 
and G. madraspatana Forster? __._----------- --[ Cursoriide. | 
Pratum, a meadow; 7ncola, an inhabitant. 


*+ Preoneornis AMEGHINO, Anales Soc. Cien. Argentina, LI, 1901, p. 78. 
Type, Preoneornis voridus AMEGHINO, a nomen nudum here. 
| Anseres. | 
ITpo, before ;+ Eoneornis (n@s, dawn, véos, new; pris, bird). 
(Ameghino, MS.) 


Prionochilus Brerroni, Aves Nuevas del Paraguay, 1901, p. 8. 
Type, Prionochilus brasiliensis Bervont (= Mergus octosetaceus 
RE tere A EO ata oe) Oe en Gl co Sey os | Anatide. | 

II pi@yv, a saw; YéiXos, bill, beak. 

@ Fischer’s description follows: 

“Die Oeffnungen der Nasenlécher unter einem Deckel gestellt ; vier Zehen an 
jedem Fusse. 

“Zwei Beispiele. 

“Der braune, Pomarin brun, P. Fuscus. Fin neues Geschlecht, welches Lacépéde 
erst neuerlich aufgestellt hat. Es gleicht dem Sturmyogel sehr, ist aber yon ihm 
durch die Gegenwart einer Zehe nach hinten und durch die besondere Oeffnung der 
Nasenlécher verschieden, welche nicht, wie bei jenen, am Ende von liinglichen 
Caniilen stehen, sondern durch einen liinglichen diinnen und platten Deckel geschlos- 
sen sind. Der Schnabel ist hakig.’’ 

Pomarinus follows ‘‘Procellaria”? in Fischer’s account of the birds in the Paris 
Museum. 

> These names are equivalent to and antedate Glareola orientalis Leacn. For other 
references to Pratincola see PAatuas, Reise Russ. Reichs, I, 1771, p. 217; and Pratin- 
cola T. Forster, Synop. Catal. Brit. Birds, 1817, p. 17 (type, Glareola austriaca 
GMELIN = Hirundo pratincola Linnxvus, 1766, p. 345 = Tringa fusca Lixnmvus, 1766, 
p. 252). . 
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* Probateus Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, 


p. 124. 
Type, ‘‘ Probateus roseus,” or ** Rose-coloured Pastor” [of his 
list:of British: birds |< 2222s Se ee ernnaaee 


I[pofarevs, a shepherd. 
Prodotes Nrrzscu, Observ. Avium Arteria Carotide Communi, 1829, 
Deck ds 
New name for ‘‘/ndicator auctorum”.-__--.-.--- | /ndicatoride. | 
I[podorns, a betrayer, traitor. 
Promepicus LAFRESNAYE, Dict. Univers. d’Hist. Nat., II, 1848, p. 463. 
Type, ‘‘le Promépic,” Levartuant (= Picus cafer VIEWLLOT= 
Trachyphonus vaillantit RANZANI) .- --------------| Capitonide. | 
Prome [rops| + Picus. 
Proparoides Brancut, Bull. Brit. Orn. Club, XII, No. LXXXVII, 
March 28, 1902, p. 55. 
New name for S¢tt¢parus Oates, 1889, not S7ttiparus SELYs- 
Lonecnamps, 1884. (=Semiparus Hetimayr, 1901, = Pseudo- 


maT ORTIOS, USOT) eis ae Se Sy cha) eee ae as ee | Zimaliide. | 
Proparus (pro, before, in front of; Parus, a titmouse); + €700s, 
resemblance. 


Prosphorocichla OprrHOLSER, Smithsonian Mise. Coll., Quarterly 
Issue, XLVIII, No. 2, July 1, 1905, p. 156. 
New name for Pyrrhurus Cassin, 1859, not Pyrrhura Bona- 
PARTE, 1856. (Type, Phyllastrephus scandens SwAiNson.) 
| Pycnonotide. | 
IIpoodopos, like, similar; «ZyA7, thrush. (Oberholser.) 
Psalidoramphos® Dumont, Dict. Sci. Nat., IV, 1805, p. 173. 
Substitute name for Rynchops Linnmus.-_ -. --[ Rynchopide. | 
Pais (padidos), a pair’ of shears, a kind of razor; paydos, beak. 
Psaliurus Brerront, Aves Nuevas del Paraguay, 1901, p. 105. 
Type, Psaliurus acevalianus Brrtont (= Phibalura flavirostris 
Wim OP) i782 ners ee enero a ere CE 
(See also Dicranura.) 
Wolis, a pair of shears; ovpa, tail. (Bertoni.) 
*Psar Morris, in N. Wood’s Naturalist, II, No. 9, June, 1837, p. 124. 
Type, ‘SPsar variegatus,” or Starling” [of his list of British 
Dud se) 0 cP Acie ee oo ee eee eee | Sturnide. | 


Sao. starline 
Vap, starling. 





“** Le rhynchos des Grecs est d’ailleurs un terme impropre pour désigner le bec des 
oiseaux, auquel le mot ramphos est spécialement consacré; et psalidoramphos, psali- 
doramphe, exprimeroit plus exactement bec en rasoir. Sil’ inégalité trés-remarquable 
des mandibules paroissoit devoir ¢tre préférée 4 leur jeu, pour fournir le type du 
nom de Voiseau, on pourroit aussi l’appeler anisoramphe, et ce terme seroit moins 
dur a Voreille.’’ 
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Pseudageleus Ripaway, Proc. Wash. Acad. Sci., LI, April 15, 1901, 
p- 155. 
Type, Agelacus emthurnt SCLATER------.---------- [ eteride. | 
Wevdns, false; + Agelaius (ayéaios, gregarious). 
Pseudammomanes Brancui, Bull. Acad. Imp. Sci. St.-Pétersb., 5th ser., 
XXI, No. 4, Nov., 1904, pp. 231, 241; Otto, Journ. fiir Orn., 
LIL, Oct., 1905, p. 611. 
Type, Alauda ferruginea SMITH - ----------------[Alaudidz. | 
(Proposed as a subgenus of Ammomanes.) 
Wevodns, false; + _Ammomanes (a upos, sand; paivopaz, I am mad, 
rage | with love]). 
*Pseudocorys BinLBERG, Synopsis Faune Scand., 1, Pars 2, 1828, tab. 
A. 
Type, probably Alauda africana GMELIN®~ ~~. -- -- [ Alaudidw. | 
Wevodns, false; Kopus, a lark. 
Pseudonigrita RetcuENnow, Journ. fiir Orn., LI, Jan., 1903, p. 149. 
Type, Nigrita arnaudi BONAPARTE ._....---------- | Ploceide. | 
Wevdns, false; + Vigrita (diminutive of niger, black). 


Pseudopodoces ZanuDNY and Loupon, Ornith. Monatsb., X, No. 12 
Dec., 1902, p. 185. 
‘ype, 2 odoca hanneles Tome: 2.2) 2. oct 28 cee | Corvide. | 
(Proposed as a subgenus of Podoces.) 
Wevdns, false; + Podoces (rod OKs, swift-footed). 
Pseudospermestes Dupnoris, Annales Mus. Congo, Zool., 4th ser., I, 
Fasc. I, Nov., 1905, p. 16. 
Type, Pseudospermestes goossensi: Dupots-- ---. -- - - [| Ploceide. | 
Wevons, false; + Spermestes ( onéppua, seed: EOEOTNS, an eater). 
+ Pseudospheniscus AMEGHINO, Anales Mus. Nac. Buenos Aires, 3d ser., 
VI, Nov. 30, 1905, p. 123 
Type, Pseudospheniscus interplanus AMEGHINO ~ [ Spheniscide. | 
Wevons, false; + Spheniscus (o¢nviokos, dim. of odnv, a wedge). 
Pseudotaon biLLBeERG, Synopsis Faun Scand., 1, Pars 2, 1828, tabs. 
A, B, C, and p. 4. 
New name for ‘* Jeleagris Linné”___...-..----[ Phasianide. | 
Wevons, false; Tas, TAS, peacock. 
Pseudoxenicus 'inscu, Notes Leyden Mus., XXII, No. 3, March, 1901, 
p. 213. 
Type, Microura superciliaris BONAPARTE _----- -- | Zimaliide. | 
Wevdns, false; + NXenicus (Sevikos, strange, foreign). 
Pseudozosterops Finscn, in Das Tierreich, Lief. 15, March, 1901, p. 46. 
New name for /fele/a esac 1865, not /elia HtBNer, 
Pe We ea OR leaker nN Kas ae | Zosteropide. | 
Wevdns, alee; ae Touten rops (Coo: TMP, a pirdle; wy, ey ee (Finsch. ) 





a4See Conuialis Borg, ind note under Corydus Bix LBERG. 
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Psittiparus Hetumayr, in Das Tierreich, Lief. 18, March, 1903, p. 163. 
New name for Sceorhynchus OATES, 1889, not Sceorhynchus 
KB. | Waison, 188i) 22 aes ess eee ee eee | Paride. | 
Psittacus, x parrot; parus, a titmouse. 
Puffinus ‘‘ Wiuu.” S. D. W., Analyst, III, no. XIV, Jan., 1836, p. 211 
(also Palmer, Analyst, IV, 1836, p. 97). 
Type, *S Pufiinus flavirostris,”” or ‘*Common Puffin” - -[Alezde. | 
Latinized from puffin. 
*Pyrgitina ReEICHENBACH, Ayium Syst. Nat., June 1, 1850, pl. LX XV 
(figure showing generic characters). 
ype; not) namedsc.2 = seas ee | Hringillide. | 
Diminutive of Pyrgita (wupyitns, a sparrow). 
Pyrorhamphus Brerront, Aves Nuevas del Paraguay, 1901, p. 85. 
Type, Pyrorhamphus berlepschianus BERTON (= Loxia fuligi- 
ROSA) AUDIN) © sso oe ae ee ae [Fringillide. | 
lbp, tire; papydos, beak. (Bertoni.) 
* Pyrrhocorax TunsTaLL, Ornith. Britannica, 1771, p. 2. 
Type, ‘6 Pyrrhocorax graculus,” or ** Cornish Chough or Daw.” 
ia : | Corvide. | 
IIvppos, reddish; xopaé, a raven. 
Querquedula OxeEn, Isis, I, L817, p. 1183. 
Based on ‘‘ Les Sarcelles” Cuvier, Régne Animal [I, 1817, p. 
537 (type, Anas guerquedula Linnzvs)]---- .---------[ Anatede. ] 
*Ramphosteon RAFINESQUE, Amer. Monthly Magazine, IV, No. 2, 
Dec., 1818, p. 106. 
Type, not designated; a nomen nudum here? -. -- -[Mniotiltide. | 
‘Paphos, beak; ootéov, a bone. 
Reichenowia Pocuer, Ornith. Monatsb., XII, No. 2, Feb., 1904, p. 26. 
New name for CAlorura RICHENBACH, 18638, not Chlorura 
ScLaTER, 1862. (Type, Chlorura hyperythra REICHENBACH. ) 
| Ploceide. | 
For Dr. Anton Reichenow. (Poche.) 
Remiz Dzimpuszyck1, Muzeum imienia Dzieduszyckich we Lwowie, 
1880, p. 87.° 
Type, Parus pendulomus LINNMUS! 2 22-2 Sc 25552 see2 [| Paride. | 
Remiz, Polish name of the species. 
Renggerornis berront, Aves Nuevas del Paraguay, 1901, p. 130. 
Type, Renggerornis leucophthalmus BERTONI (= Juscicapa obso- 
léeta, TEMMINOK) 232 Seg ei es ha fae en es _ [Zyrannide. | 
For Johann Rudolf Rengger; +0pvis, a bird. (Bertoni.) 


a** Puffinus flavirostris”’ is Alca arctica LiNNxus, according to Palmer. 

4 Doubtless equivalent to Helmitheros of his later paper. 

¢ Also in German: Grfl. Dzieduszycki’sches Museum in Lemberg, I, Abth. Zool., 
II, Vogel, 1880, p. 85. 


1 
*) 
| 
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Rhadina BiLLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A. 
and p. 54. 
Types, Motacilla sibilatriz Bronstein, WM. acredula Linnxvs, 
and Sylvia rufa LatHaM (= Motacilla rufa GMELIN). - -[ Sylviide. | 
‘Padivos, slender, slim, delicate. (Billberg.) 
Rhamphosynthlipsis Cours, Key N. A. Birds, 5th ed., Il, Dec., 1903, 
p. 1075. 
Type, Uria wumizusume TEMMINCK...._------------ | Alcidee. | 
(Proposed as a subgenus of Synthliborhamphus.) 
‘Paudos, beak; ov, with; Aiypis, pressure. 
Rhipornis BrLLBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A. 
New name for /’uffinws BRIsson -----------------[Puffinide.] 
‘Piz, flight, sweep, swing; Opvis, bird. 
Rhondella Rennir, in White, Nat. Hist. Selborne, 1833, p. 62. 
Type, Motacilla phenicurus LINNEUS-- ---------- | Turdide. | 
Rhopornis RicumMonp, Proc. Biol. Soc. Wash., XV, March 5, 1902, 
p. 35. 
New name for /?hopocichla ALLEN, 1891, not Rhopocichla 
RomUREIe A ale ae ee etait > ce ee LE | Formicariide. | 
‘Pe@ip (pws), bush; pris, bird. 
+ Rhynchaeites Wirricu, Abhandl. Géol. Landesanstalt zu Darmstadt, 
III, Heft 3, 1898, p. 103, pl. 2 
Type, Rhynchaeites messelensis WYTTICH. - -- -- -- [ Scolopacide. | 
Rhynchaea (pvyyxos, beak); + étes. 
Rhynchodon Nirzscu, Obsery. Avium Arteria Carotide Communi, 
1829, p. 20. 
Types, ‘*(Falco auctt.)“ peregrinus, Subbuteo, Aesalon, Tin- 
TEROUMREE! ot ee at oe eee ee ese Po yee te cain | Lalconide. | 
‘Poy yos, beak; od wr, , tooth. 
+ Riacama AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1599, p. 9. 
Type, Riacama caliginea AMEGHINO..-- ~~. - -.[Lncerte bagi 
Riacama, anagram of Cariama. (Ameghino MS.) 
Ripecola Rennie, in Wuirer, Nat. Hist. Selborne, 1833, pp. 62, 441, 
445, 
ype. Grasshopper lark” [of White], or **Alauda trivialis 
(Ripecola Locustella)”* eS ee ee se JL Ua. | 
fitpa, the bank (of a riv Bee Pete: I inhabit. 


«Not a new name for Falco, as he employs that term for ‘“ Falco Albicilla, calves, 
lagopus, Buteo,—palumbarius, Nisus,—aeruginosus, Pygargus, cineraceus.”’ 

» Riacama is placed in the order Alectorides, and is compared with Dicholophus. 

¢An additional species, ‘‘ The Sedge-bird (Ripwcola aabcaria, RENNIE),’’ is men- 
tioned on_p. 441. See also Rennie, Field Naturalist, I, 1833, p. 484, where ‘‘ Ripa- 
cola arundinacea RENNIB”’ 
HERBERT. ) 


is cited asa member of this genus. (Compare Schania 
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Ripidicala” H. Born, Neues Statice eliene Magazin [Schleswig], I, 
Heft 2, 1832, p. 489. 

Types, ‘‘Mein Genus Ripidicala (pzzzo Fiicher) begreift die 
Muscicapa flabellifera, javanica, phoenicura Kuhl, euryura Kuhl, 
perlata m. Sumatra, leucogaster Cuvier Mus. Pari. pondiceriauna 
(Mus. Longier) cochinchin. Latham und noch mehrere andere.” 

ze f [| Muscicapide. | 
Pimis (pimidos) a fan; Ka\y, beautiful. 
Rubicilla BoNAPARTE and SCHLEGEL, Monogr. Loxiens, 1850, p. xiv. 

Types Lovia rubicilla GtLpENstapt, Pyrrhula rhodochlamys 
Branpt, Carpodacus sophia BONAPARTE and SCHLEGEL, and /r/n- 
gilla POSER. PALAAGs 7s coco = ert ee eat wet ee a eee a ae | Fringillide. | 

Ruhor, redness; cillo, I move, i. e., the tail. 
Rubricapilla S. D. W., Analyst, III, No. XIII, Oct., 1835, p. 32. 

Type, ‘S Rubricapilla alnus, W.,” or **Catkin Redpoll.” (Iden- 
titied with Linaria pusilla BuyTH, on p, 204.)_—_- - | Pringillide. | 

Ruher, red; capillus, hair. 
Rufipes ‘‘ BytH” S. D. W., Analyst, III, No. XIII, Oct., 1835, p. 33. 

Type, ‘6 Rufipes vulgaris,” or ** Common Red-leg.” ? 

| Zetraonide. | 
(See Erythropus BLYTH.) . 
Rufus, red; pes, foot. 
*Rupicula ee tr, Bijdr. Natuurk. Wetensch. [Amsterdam], V, St 
L830; ps 165; 
Types, Rupicula albogularis, R. rupiventris, and 2. threnothorax, 
all ‘nomina nuda here... 222. 225-2 -- 25545 = incerta, sea7s.)| 
Rupicula, diminutive of ruper, a rustic. 
eas iriaay me UMANN, Bull. Brit. Orn. Clpb, XIV, No. C, Oct. 30, 
1903 5D: 
Ty pe, ae johnstoni SHARPE_--.------ -[Musophagide. | 
For Mount Ruwenzori; -++ 0pvzs, bird. 
“Saccharivora M. J. Brisson,” cited by Sherborn, is not used in a 
generic sense. 
“Salangana,” cited by Waterhouse and adopted by me (Proc. U. 5. 
Nat. Mus., X XV, 1902, p. 301) in place of Collocalia, proves to 
have been used in avernacular sense only by Geoffroy St.-Hilaire. ° 





@Quoted as ‘‘ Rhipidicala? by GRay, enae List Genera Birds, 1842, p. 9, and 
as ‘ Rhipidcidura, Boie, Oken’s Isis’? by Greset, Thesaurus, III, 1877, p. 427. 

»See also S. PAtMer, Analyst, III, Jan., 1836, p. 272, where used for Tetrao petrosus 
Gein, and Perdix saxatilis Meyer; PAuMer, Analyst, IX, Jan., 1839, p. 307, for 
Rufipes picta PALMER (= Perdix rubra of Goutn, Birds of Europe, Part 17, pl. 1x). 

¢1 was misled by Lesson’s statements (Revue Zool., III, 1840, p.145, and Echo du 
Monde Savant, July 20, 1848, p. 134) that pena was established by Geoffroy 
St.-Hilaire in 1837 (Echo du Monde Savant, IV, 1837, p. 84). Lesson adopts this 
name on both occasions, claiming priority for it over Collocalia, and accrediting the 


= 
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Sapayoa Hanrrerr, Novitates Zoologicae, ».S No. 1, , April 20, 1908, 
pdt. 
Type, Sapayoa aenigma SET aren ys AA be Sea Fn) [| Pipride. | 
For the Rio Sapayo, Ecuador. 


Satyra BrnteerG, Synopsis Faun Seand., 1, Pars 2 2, 1828, tab. A. 

For part of the genus J/eeagris Linnmus® (i. e., Meleagris 
IT ed te oe, See Re Be Sia _.-| Phasianide. | 

Sarvupos, a Satyr. 
*Schenia W. Herpert,’ in Wurre, Nat. Hist. Selborne, 1833, p. 129 
(note). 
Type, ‘*Sedge-birds,” or ‘‘Aquatic Warblers” _.. ..[Sy/vide. | 
Syorvia, a bunch of rushes. 
Scops *‘ Mamr.- (1752)” Gray, List Genera Birds, 2d ed., 1841, p. 86. 
Tyne, Arden wrgo LINNMUS! 2. .2- 022 ----22-- __ | Gruide. | 
>«K@, a kind of owl. [In this case, probably a contraction of 
oKo7mos, a watchman, ete. | 
*Seiren Morris, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 
125. 

Types, ‘‘Setren rupestris,” or ‘* Rock Pipit,” **Seiren praten- 
sis,” or ** Tit,” ‘Seren arborea,” or ‘‘Tree Pipit,” and ‘*Sezren 
ricard’,” or ** Richard’s Pipit” [of his list of British birds]. 

| Motacillide. | 
Deipyv, a Siren 
*Seisura Mornis, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 
125. 

Types, ‘‘Setsura flava,” or ** Yellow Wagtail, * ** Seisura neg- 
lecta,” or Gould’s Wagtail,” ‘‘Seisura cinerea,” or **Grey Wag- 
tail,” and ‘*Sedsura mac an r ‘Pied Wagtail” [of his list of 
Brien Oras s 27 oe RAE Ae Peg 3. Sor 5 AR OVECULEA Bs 

Zeiw, | shake, move to and fros ovupa, tail. 


name to ‘* M. fouare: ” but Geaicoy, as it now appears, only sea the casei 
form ‘‘Salanganes.’’ - 

Bonaparte also claims this genus for Geoffroy St.-Hilaire in the following note: 
‘“‘Le genre a été fondé sous ce nom en 1836 par le professeur Geoffroy-Saint-Hilaire, 
et publié par M. Victor Meunier (qui a gardé anonyme) dans le résumé du cours 
d@’ornithologie de notre illustre professeur, inséré dans une suite de numéros de ? Echo 
du Monde Savant, en 1836 et 1837, et dont il existe aussi un tiraged part in-8°. Voyez 
pages 75 et 76 de ce tirage i part.’? (See Comptes Rendus, XLI, 1855, p. 1112.) 

It is not improbable that Sc/angana and several other names (Halobena, Microp- 
sites, Paribis, Pelasgiu, etc.) attributed to the same author may occur in the tract 
mentioned by Bonaparte, but I am not able to consult the work at present. 

@Billberg disposes of the Linnzean genus Meleagris as follows: ‘1. Pseudotaon B. 
(Meleagris Linné), 2. Penelophe B. (Penelope Merrem), 3. Satyra B. ( Meleagris L.).”’ 

bSee also Biyra, in Rennie’s Field Naturalist, I, No. 7, July, 1853, p. 307. (Cf. 
Ripxcola Renn. ) 


Proc. N. M. vol. xxxv—08——41 
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Semiparus Hetymayr, Journ. fiir Orn., XLIX, April, 1901, p. 171. 
New name for S/tt/parus® Oates, preoccupied ___[ Zimaliide. | 
Semi-, half; parus, a titmouse. 


“Serinus M. J. Brisson” (Sherborn). Not used in a generic sense by 


Brisson. 
Sieberocitta Cougs, Kev N. A. Birds, 5th ed., I, Dec., 1903, p. 499. 
Type, Cyanocitta ultramarina arizone Rweway . - --[ Corvide. | 


(Proposed as a subgenus of Aphelocoma.) 
For [Franz Wilhelm?] Sieber; + «irra, the jay. 
Silvestrius Bertoni, Aves Nuevas del Paraguay, 1901, p. 136. 
Type, Zhamnophilus (Silvestrius) flavescens BERTONY (= Myi- 
othera mentalis TEMMINCK) -_---.-- - Se Ae Lee EL | Hormicariide. | 
(Proposed as a subgenus.) 
For Dr. Felipe Silvestri. (Bertoni.) 
*Siolia Brookes, Catal. Mus. Joshua Brookes, Pt. Hl, July, 1828, 


jCeaces 
Type, ‘Stolia spinicauda,” a nomen nudum here. (Referred to 
the group ‘“‘Sylviana” of Vigors) -___...-.__..--[J/ncertx sedis. | 


Sitocorax E. A. Brerz, Verhandl. und Mittheil. siebenbiirgischen 
Verein [Hermannstadt], IV, No. 4, April, 1853, p. 55. 
Type, Corvus frugilegus LINN@®US..-.-..---.--*---[Corvidz.] 
Diros, wheat, corn, grain; Kopa&é, a raven. 
Sittella Swarnson, Classif. Birds, I, July, 1837, p. 317. 
Type, Site chrysopterd eATHAM 22 =. 2725 2oeeeee | Stttidee. | 
Diminutive of S//¢a, a nuthatch. 
t Smiliornis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 
Type, Smiliornis penetrans AMEGHINO _ ~~. --[ Phororhacide. | 
Syily, a sharp cutting instrument, a chisel ; 6pvis, bird. (Ameg- 
hino, MS.) 
Spermologa’ BiLLBERG, Synopsis Faune Scand., 1, Pars 2, 1828, tab. 
A and p. 28. 

Types, Fringilla  lulensis Linnzus (=/% montifringilla 
Linnzus,) J”. spinus Linnmus, 2. carduelis Linnzus, and. /. 
onarig LINNBUSS 2d 2.5 ees ee ee ee | Fringillide. | 

Yrepworoyos, picking up seeds. (Billberg.) 
Spizites ILLIiGeR, Abhandl. K. Akad. Wiss. Berlin, for 1812-13, 1816, 
p. 230. 
Ly pe <2 pra, Duncot@ NaN TEAM Oe ee ..--[_ Dicxide] 
(= Pardalotus Vir1tLor, April, 1816.) 
=7iCitns, a titmouse. 
@See Pseudominla Oates, 1894, and Proparoides BiaANcut, 1902. 
b« Snermolega’’ on table A, but Spermologa on p. 28, where the derivation is given 
as above. 
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* Steganura REICHENBACH, Aviom Syst. Nat. , June i 1850, pl. Lxxvi 
(figure showing generic characters). “ 
Ty pe, not designated here ers 88s he Pastas 
Sreyarvos, close, covered; ovpa, tail. 





Stelgidocichla OpeRHOLSER, Smithsonian Mise. Coll., Quarterly Issue, 
XLVIII, No. 2, July 1, 1905, p. 168. 
Type, Andropadus latirostris STRICKLAND. - -- - | Pycnonotide. | 
2télyis (ote\yidos), a scraper; KiyAy, thrush. (Oberholser.) 
Stellerocitta Cours, Key N. A. Birds, 5th ed., I, Dec., 1903, p. 495. 
Eype,. Comms seller? GMELIN: «= o2-o.- = 22 -oe4=++- | Corvide.) 
(Proposed as a subgenus of Cyanocitta.) 
For Georg Wilhelm Steller; + «irra, the jay. 
Stictornis RipGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 209. 
Type, Ampelis cinctus Tscnupt (not Ampelis cinctus Kunn, 
1920)= Cotenga tschudz:. GRAY .......--- -2-2------ [ Cotingide. | 
2rixtos, spotted; Opvis, bird. (Ridgway. ) 
Stipituropsis Berronr, Aves Nuevas del Paraguay, 1901, p. 141. 
Type, Hormicivora arechavalete BERtTONI (= Lormicivora genet 
SOR PETERPEn)| lense med on 8 a ae 8. . LPormicarads.| 
(Proposed as a subgenus of /ormicivora.) 
Stipiturus (stipes (stipitis), a branch of a tree; ovpa, tail); ++ dyzs, 
appearance. 
Stoparola Biyrn, in Wurire, Nat. Hist. Selborne, 1836, p. 119 (note). 
Type, ‘‘Stoparola luctuosa,” or ‘‘the Pi ed Flyes utcher, auct.’ 
(= Mluscicapa atricapilla Lixnxus, 1766 = Motacilla ficedula 
MIEN EIS LOG) ise eens ee te, per Ee So a 6 | Muscicapide. | 
Struthus BrutperG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
Type, ‘‘Les Remiz Cuv.” (= Parus pendulinus LINN ®vs). 
| Paride. | 
(See also 22em7z.) 
2rpovbds, any small bird. 
“Strychnos Brenm” of Waterhouse, is a plant! 
Sylosella Lesson, Traité d’Orn., 1830, p. 314. 
Type, ** Nous Vavions nommé sylosella, lorsque le nom de M. 
Swainson nous est revenu a la mémoire”°_. .-[ Dendrocolaptide. | 
Sylvicola Eyton, Catal. Brit. Birds, 1836, p. 13. 
Types, Jlotacilla trochilus Linnzxus, M. sibilatric Becusrern, 
PIs OTE, CEMA eh tk ee ..-- .-[Sylwiide. | 
Sylva, a wood, forest; colo, 1 inhabit. 


me Seganura Rusaaene ACH, Sinavoesly 1862, p- 63 (types, Emberiza paradisexa Lix- 
N&vs, and Steganura sphenura BONAPARTE). 
6 Cf. ArrtBpALzaGa, Anales Mus. Nac. Buenos Aires, VII, 1902, pp. 369, 385. 
¢ A substitute name for Sittasomus Swainson, mentioned, but not used here. 
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Tachynautes OBERHOLSER, Proc. U. 8. Nat. Museum, XXVIII, No. 
1411, July 8, 1905, p. 860. 
New name for Cypsiurus Lesson, 1843, not Cypsilurus Swarn- 
son, 18388. (Type, Cypselus parvus LICHTENSTEIN.) 
| Micropodide. | 


Mm *p / . 
Tayvs, swift; vavrnys, a sailor. (Oberholser.) 


Tadorna OKeEN, Isis, I, 1817, p. 1183. 
Based on *‘ Les Tadornes” Cuvigr, Régne Animal [I, 1817, 
p- 586 (type, Anas tadorna Linnamus)]-------.- ...--[Anatide. ] 


Taeniotriccus BerLErscH and Harrert, Novitates Zoologicae, IX, 
No; 1 April 10, 1902) p..38. 
Type, Zaeniotriccus andrei BERLEPSCH and HARTERT. 
| Zyrannide. | 
Taivia, a band, ribbon; tTpez«KKos, a small bird. 


Tanagra’ Linnaus, Museum Adolphi Friderici, Il, 1764, p. 30. 
Types, Lmberiza militaris Lixsnmwus, Lanagra albirostris 
Linnaus (= Parus cela Linnamus,’ 1758), and Pringilla violazea 
TSENNGE DS cote te eee a ee ner eee _...[ Zangaride. | 
Latinized from the native Brazilian word tangara. 


Tangara Brisson, Ornithologia, HI, 1760, p. 3. 

Type, thirty species are enumerated in this genus, of which the 
first (and type by tautonymy) is ‘** Tangara” (= Zanagra tatao 
TORNIN@EUS, EVG6)) okt ce ee aes ees ee ee [| Zangaride. | 

Tangara, a Brazilian word. 


Tapera THUNBERG, Gétheborgiska k. Vet. och Vitterhets Sambhiillets 
Nya Handl., 1819, p. —, plate. (See LOnnguEre, bis, 1903, p. 239.) 
Type, Zapera brasiliensis THUNBERG is Cuculus nevius Lixn- 
VS), cats She ee oe le Ser a Str ao aa eC ORI coe 


Tapera, a native Brazilian word for a species of martin. 


«What is to pecs of the generic name Tanagra and family name Tanagridie? 
The genus was established by Linneeus in 1764, and at that date contained three 
species. The first of these is a Leistes, the second a Cassicus, and the third a Eupho- 
nia. The last named is therefore the sole original tanager in the genus. By taking 
the first species as type (probably also the type by elimination), Tanagra would 
become a member of the Icteridee, equivalent to Leistes Vicors. So far as I know 
the type of Tanagra at 1764 is yet to be fixed, and as ‘‘first reviser,’’ under the rules 
of the new International Code, I will select Fringilla violacea Linnaxus, 1758, as the 
type. This course will produce as little confusion as any other method, and will per- 
mit us to use Tangaride for the family, Tangara Brisson, for the Callistes, Huphonia 
Desmarest (Tanagra Linnmus, 1764, preoccupied by Tangara Brisson) for the 
Euphonias, and Thraupis Box, for the ‘‘true’’ tanagers. Those who reject Brisson’s 
names may use Tanagride, Calospiza, Tanagra, and Thraupis for the same groups. 

» Cf. Hrtimayr, Novitates Zoologicae, XIII, 1906, p. 20. 
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+ Teleornis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 
Type, Zeleornis impressus AMEGHINO.. .--- - ~~. ----[Anatide.] 
Té\eos, complete, perfect, full grown; Opvis, bird. (Ameghino, 
MS.) 
Temia OxEN, Isis, I, 1817, p. 1184. 

Based on ‘* Les Temia. Vail.” Cuvier, Régne Animal [I, 1817, 

p. 400 (type, ‘‘ Les Temia” Levariiant, Ois. d’Afr., pl. 56)]. 
| Corvide. | 





_ (See also _Zyyps BILLBERG.) 


Terenotriccus RipGway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 207. 
Type, Wyiobius fulvigularis SALVIN and Gopman - -[ Zyrannidex. | 
Tépevos, soft, delicate; tpix«cos, a small bird. (Ridgway.) 


*Tetema Kunu and Van Hassecr, Isis, XI, Heft VIII, 1822, p. 898. 
Type, not indicated; a nomen nudum here’. ___ [| /neertex sedis. | 


* Tetrix Morrts, in N. Wood’s Naturalist, Il, No. 9, June, 1837, p. 126. 
Types, ‘‘ Tetrix niger,” or ** Black Game,” and * Zetrix sylvi- 
cola,” or **Capereail” [of his list of British birds]--[ Zetraonide. ] 
Térpié, a bird, supposed to be a grouse. 
Thapsinillas OpeRHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
XLVIII, No. 2, July 1, 1905, p. 161. 
Type, Criniger afinis Hompron and Jacquinor_[ Pycnonotide. | 
Oarpivos, yellow; tAAas, thrush. (Oberholser. ) 
Thaumasius ScuareR, Proc. Zool. Soc. Lond., for 1879, Pt. I, June, 
1879, p. 146. 
Intended as an emendation of Zhawmantias BONAPARTE. (Com- 
pare Wuarrton, Ibis, 1879, p. 451).. ..-. -.-.------[TZrochilidz.] 
“Hoe nomen ex Gavpacios, admiratione Lignus, derivatum, 
‘Thaumasius,’ nec * Thaumatias’ melius scribatur.” (Sclater.) 
Thescelocichla OBERHOLSER, Smithsonian Misc. Coll., Quarterly Issue, 
XLVIII, No. 2, July 1, 1905, p. 154. 
Type, Phyllastrephus leucopleurus CAssin -- -- -- | Pycnonotide. | 
Oégoxehos, marvelous; «Kiy\7, thrush. (Oberholser.) 
Thrasyaccipiter Berront, Aves Nuevas del Paraguay, 1901, p. 164. 
Type, Zhrasyaccipiter seminocturnis BERTON. (= Sparvius ruft- 


Ren TRIE ReNI es sa oo ee hoe Le. 2 ol leona: | 
Opacuvs, bold, spirited, resolute; + Accipiter (accipiter, a hawk). 
(Bertoni. ) 





7 . 


a‘*Tetema’’ is Buffon’s name for Formicarius cayennensis BoDDAERT (compare Bur- 
FON, Hist. Nat. Ois., IV, 475). 
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*Thrasys BrLLBERG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A. 
New name for Casuarius Brisson? ___...--.----[ Casuarvidex?| 
(See also Cela OKEN, Oxyporus Brooxrs, and note under 
Chelarga.) 
Opacus, bold, spirited. 
Thryorchilus OBERHOLSER, Proc. U.S. Nat. Museum, X XVII, No. 
1354, Jan. 23, 1904, p. 198. 


Type, Zroglodytes brownt Banes.__-.. ---- ----[ Troglodytide.] 


Opvor, a rush; opxéios, wren. (Oberholser. ) 


t Tiliornis AMEGHINO, Sinopsis geol.-paleon., Suplemento, 1899, p. 9. 

Type, 7iliornis senex AMEGHINO .. -- - ---- --[ Phanicopteride. | 

Tideis, future of 7:AA@, I pull, pluck out; Opvzs, bird. (Ameghino, 

MS.) 

*Tinamulus Mackuot, Bijdr. Natuurk. Wetensch. [Amsterdam], V, 
St. 2; 1830, p. L715: 

Types, Zinamulus virescens, T. paludum, and 7. decoloratus, 

all nomena muda Dees te ee ee | Ineertx. sedis. | 


Titiza BrirnBEeRG, Synopsis Faune Scand., I, Pars 2, 1828, tab. A and 
p. 58. 

For *‘ Calamodytxe Mey.,” with the following species: Jota- 
cilla schanobena Linn mus, and Titiza lightfooti BILLBERG (= Mo- 
taculu arundmacen VaiGHIMOOT) 2222-2) 2) ee [| Sylviede. | 

‘“N. gener. e voce greca Titilery titissare.” (Billberg.) 
Todirhamphus Kaur, Proc. Zool. Soc. Lond., 1851, Pt. XIX, Oct. 28, 
1852, p. 52. 

Types, Zodirhamphus pectoralis Kaur, and 7. ruficeps Kaur. 

| Tyrannide. | 

(Possibly a slip for Zodirostrum.) 

Todus, a tody; + paydos, beak. 
Tolmarchus RipGway, Proce. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 209. 
Type, Jtangus taylori ScLaTER------.---------[| Tyrannidz. | 
Toya, daring, boldness; apyos, a leader, chief. (Ridgway.) 
Torgos® Kaup, Isis, X XI, Heft XI, 1828, p. 1144. 
Type, Vultur auricularis Dauprn, 1800 (= Vultur tracheliotus 


ds ee HORSTER. 1 (Ol) i cto 2 ee eee ee | Vulturide. | - 


AT 
lopyos, a vulture. 

Tragopan ‘‘ Maur” Gray, List Genera Birds, 2d ed., 1841, p. 65. 
Type, Buceros abyssinicus GMELIN ...---..------[| Bucerotide. 
Type, iby 

Tpayos, a goat; Ilav, Pan, the god of woods and shepherds. 


« Torgos is equivalent to and should replace Otogyps GRay, 1841. 
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Treleudytes AmEeGuINo, Anales Mus. Nac. Buenos Aires, 3d ser., VI 
5 ; ’ ; ’ 
Noy. 30, 1905, p. 156. 

Type, Treleudytes crassa AMEGHINO - ----... -- -- [ Spheniscide. | 

. . / . . ‘ 

Trelew, a town in Patagonia; + Outs; a diver, Amechino, MS. 

> ? > ; 

*Trygonoides Brookes, Catal. Mus. Joshua Brookes, Pt. II, July, 1828, 
ys a : 


p. 93. 
Type, ‘“Zrygonoides capensis,” or **Cape (long-tailed) Turtuw- 
ee MEIER Chien Baa ee a Go ee Mam ee Se | Columbide ? | 
Tpvyer, the turtle dove; é7dos, resemblance. 
Tyrannopsis Rrpaway, Proc. Biol. Soc. Wash., XVIII, Sept. 2, 1905, 
p. 209. 
Type, Muscicapa sulphurea Sprx.------------- --[ Tyrannide.] 


Tyrannus (tvpavvos, a lord, master, tyrant); + dyes, aspect, 
appearance. (Ridgway.) 

Tyto BituBERG, Synopsis Faun Scand., I, Pars 2, 1828, tab. A. 

New name for ‘‘Strix Savigny.” (Type, Strix flammea 
Linnzus, 1766 (not Powrorripan, 1763)= Strix alba Scorout, 
1 912 je aes or ne eg: ae ee ee [ Aluconide. 
Tvr@, the night owl. 
Urolais ALEXANDER, Bull. Brit. Orn. Club, XIII, No. XCIV, Jan. 30, 
1903, p. 35. 
Type, Urolacs mariz ALEXANDER.-.------.------ [| Sylviidee. | 
Ovpa, tail; Nevos, a bird of the thrush kind. 
Vanellochettusia”® Branpr, in Lehmann’s Reise nach Buchara und 
Samarkand,’ 1852, p. 324.¢ 
Type, Charadrius leucurus LICHTENSTEIN -- -- --[ Charadriide. | 
(Proposed as a subgenus of Charadrius.) 

Viguacarbo Cours, Key N. A. Birds, 5tb ed., IL, Dec., 1903, p. 965. 
Type, Carbo mexicanus BRANDT. .----- -- - .[ Phalacrocoracidx. | 
(Proposed as a subgenus of Phalacrocora.) 

Vigua, native Paraguayan name for a cormorant; + carbo, a coal. 

Viridibucco OspruoxiserR, Proc. U. S. Nat. Museum, XXVIII, No. 

1411, July 8, 1905, p. 865. 

Type, Darbatula leucomystaw SHARPE... -- ~~ -- -- | Capitonide. | 
Viridis, green; + Buecco (hucco, a babbler, fool). (Oberholser.) 
Xanthopsar Ripcway, Proc. Wash. Acad. Sci., III, April 15, 1901, p. 

1b. 
Type, Oriolus flav us GMELIN . _ _-_ - Scr -... -0[teteridz. 
Rav fos, yellow; ap, a Starling. 





aThis name should eepikes Piru: OBERHOLSER (in ay ace of LPurypterus and 
Euhyas Suareer, preoccupied ). 

bOr Bd. XVII of Baer and Helmersen’s Beitriige zur Kenntniss des Russischen 
Reiches. 

¢P. 30 of the reprint of Brandt’s ‘‘Anhang.”’ 
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+Xenorhynchopsis Dr Vis, Annals Queensl. Museum, No. 6, Sept. 30, 
1905, p. 9. 
Types, Xenorhynchopsis tibialis Dm Vis, and X. minor DE Vis. 


| Cicontide. | 
= < , ” 
Xenorhynchus (Sévos, strange; pvyxos, beak); +0725, aspect, ap- 


pearance. 
Xenotreron TwrEDDALE, Proc. Zool, Soc. Lond., for 1877, Pt. IV, 
April, 1878, p. 832. 
Type, Ptilopus? incognita TWEEDDALE ---- ------[ Treronidz. | 
Eévos, strange; +7 rcron (tenperv, a dove). 
Xiphornis OserRHorserR, Smithsonian Mise. Coli., Quarterly Issue, 
XLVIII, No. 1, May 13, 1905, p. 64. 
New name for A¢phorhynchus of authors, not Swainson (type, 
Dendrocolaptes procurvus TEMMINCK - ---. ~~ -- | Dendrocolaptide. | 
(See also Campylorhamphus.) 
Eidos, a sword; opvis, bird. (Oberholser.) 
Xylocota ‘* Bonar. (1839)” Gray, List Genera Birds, 2d ed., 1841, p. 
90, 
Types, Scolopar undulata BoppaERt, and S. sabind Vicors. 
| Scolopacide. | 
vor, wood; «oté@, to be angry at, to bear a grudge. 
Zalochelidon BiruBERG, Synopsis Faun Scand., [, Pars 2, 1828, tab. 
A and p. 193. 
Type, Procellaria pelagica LANNMBUS.. -- -- - ..[ Procellariide. | 
Zain, a storm, hurricane; yéli0@v, a swallow.  (Billberg.) 
*Zelica Brooxrs, Catal. Mus. Joshua Brookes, Pt. I, July, 1828, p. 84. 
Type, ‘‘Zelica trochilus,” or ‘* Yellow Zelica” __. . - | Syloiedee. | 
*Zorca ‘“‘AntIQ.” S. D. W., Analyst, II, No. XIV, Jan., 1886, p. 200. 
Type, ‘*‘Zorca arborea” (Scops zorca of his earlier list). 
| Strigide. | 
Zorca, the name applied to a species of owl in Sardinia. 
CATALOGUE OF GENERA MENTIONED IN THE FOREGOING LIST, 
ARRANGED BY FAMILIES. 


[Fossil genera are indicated by italics; nomina nuda, and names about the status of which there may 
be differences of opinion, are preceded by an asterisk. ] 


INCERTZ SEDIS. INCERT.® SEDIS—Continued. 
Alectryopelia. *Ouleus. 
* Anerpous. Dspetornis. 
3arbilanius. *Eriornis. 
*Brach ydactyla. *Hexanemus. 
*Cedola. *Lampronotus. 
*Cinclus. : Lithosteornis. 
*Cinclus. Loncornis. 
Columbigallina. *Malacoedus. 


*Cormias. *Malacorhamphus. 
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INCERT AS SEDIS—Continued. 
Paulxonornis. 
Riacama. 

*Rupicula. 
*Siolia. 
*Tetema. 
*Tinamulus. 

ACCENTORID. 
(See Prunellide. ) 

ALAUDID. 
Aéthocorys. 
Ammomanoides. 
Ammomanopsis. 
Botha. 

Calandra. 

Calandrina. 

Corydalis Bore. 
*Corydalis Morris. 
*Corydus BILiBera. 

Corydus DressEr. 

Dewetia. 

Pinarocorys. 

Pseudammomanes. 
*Pseudocorys. 

ALCEDINID A. 
Agreutes. 

Aleyon Borer. 
*Alcyon Hopason. 
*Capya. 
*Entomophila. 
*Haleyon. 

ALCID. 

Aethia. 

Mancalla. 
*Penguina. 

Puflinus. 

Rhamphosynthlipsis. 

ALUCONID&. 

*Nyctimene. 

Tyto. 

AMPELID. 

(See Bombycillidee. ) 

ANATIDE. 

*Albellus. 

Anseria. 

Archxocycnus. 

Bernicla. 

Clangula. 

*Crecca Brookes. 

Crecca S. D. W. 
*Cycnus. 

Erionetta. 
*Gambo. 

Marila. 


ANATIDA—Continued. 
Melanonyx. 
*Moscha. 
Plectrophanes. 
* Preoneornis. 
Prionochilus. 
Querquedula. 
Tadorna. 
Teleornis. 
APHRIZID®. 
Cinclus. 
ARDEIDA. 
Kgretta. 
Ixobrychus. 
*Limnophyax. 
*Maridus. 
BOMBYCILLID. 
*Byssura. 
BUBONID. 
(See Strigidee. ) 
BUCCONID. 
Megacephalus. 
Microtrogon. 
Monadon. 
BUCEROTID. 
*A buceros. 
*Gingala. 
*Pelecyrhynchus. 
Tragopan. 
BUTEONID. 
*Aesalon. 
* Aétus. 
Aquilastur. 
*Asterias. 
Asturaétos Bren. 
Asturaetus Dr Vis. 
*Bacha. 
*Brevitarsus. 
*Buteopernis. 
*Cerchne. 
Chrysaétus. 
Gupista. 
*Tetinus. 
Micraétus. 
*Morphnaétos. 
Ossifraga. 
Plioaetus (p. 592). 
Potamolegus. 
CACATUID. 
Corydon. 
*Eurhynchus. 
CAPITONID®. 
Ablas. 
Pogoniulus. 
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CAPITONID A— Continued. 
Pogonornis. 
Promepicus. 
Viridibucco. 

CAPRIMULGIDA. 
Nyctagreus. 
Nyctornis. 
Phaleeniyora. 

CASUARIIDA. 
Cela. 

Oxyporus. 
*Thrasys. 

CATHARTID. 
Gryphus OKEN. 
Gryphus Grorrroy. * 

CERTHIID. 

*Dendrobates. 

CHARADRIID#. 

*Acanthropterus. 
Eupoda. 
Vaneliochettusia. 

CHARADRITFORMES. 
Dolicopterus. 

CHIONIDIDA. 
Coleoramphus. 

CICONIID. — 
Ciconiopsis. 
Dissoura. 

*Megalorhamphus. 
*Pelargos. 
Xenorhynchopsis. 

CINCLIDZ. 
Accentor. 
Cinclus. 
Hydrichla. 

CLADORNITHID&. 
Cruschedula. 

CafREBIDZ. 

*Campylops. 

COLUMBID. 

Dendrotreron. 
*Trygonoides. 

CONOPOPHAGID. 
Ceraphanes. 
Hylocentrites. 

CORACIID A. 

*Ampelis. 

CORVIDZ. 

Egy ps. 
*Balanephagus. 

Cractes. 

Corax. 
*Corone. 


CORVIDA\—Continued. 
Eopodoces. 
Frugilegus. 

*Melanoleuca. 
Pseudopodoces. 

*Pyrrhocorax. 
Sieberocitta. 
Sitocorax. 
Stellerocitta. 
Temia. 


COTINGIDZ&. 
Berlepschia. 
Climacocercus. 
Corvina. 
Elainopsis. 
Heliophilus. 
Hylonax. 
Idiotriccus. 
Microtriccus. 
Psaliurus. 
Stictornis. 

CRACIDA. 
Alector. 

CUCULIDA. 
Calobates. 
Carpophaga. 

*Coccyx. 
Coua. 
Edolius. 
Geophilus. 

*Huhus. 
Idiococcyx. 
Macropus. 
Tapera. 

CURSORIID®. 
Cursor. 
Dromius. 
Pratincola. — 

DENDROCOLAPTIDA. 
Acanthurus. 
Campylorhamphus. 
Sylosella. 
Xiphornis. 

DICAIDA. 

Fafa. 
Spizites. 

DICRURIDA. 
Dissemuropsis. 

DINORNITHID Z. 
Owenia. 

DREPANIDIDZ. 
Falcator. 
Hoerataria. 
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DREPANIDIDA—Continued. 
Oreomystis. 
Paroreomyza. 

DROMICEIID. 

*Chelarga. 
FALCONID. 
(See Buteonidee, Pandionide. ) 
Cataractes. 
Climacarthrus. 
*Hierax. 
Rhynchodon. 
Thrasyaccipiter. 

FORMICARIID A. 
Abalius. 
Chameebates. 
Dendrocecia. 
Phyllobates. 
Rhopornis. 
Silvestrius. 
Stipituropsis. 

FRINGILLID. 
Acanthis. 
Ammospiza. 

*Aurella. 
Cannabia. 
*Casmarb ynchus. 
Charitospiza. 
*Chiasoramphe. 
Chlorion. 
Hortulanus VretLuor. 
*Hortulanus Leaca. 
Koslowia. 
*Leucophrya. 
*Linophaga. 
*Loxorhynchus. 
Neospiza. 
Passerherbulus. 
*Phrygilus. 
*Pyreitina. 
Pyrorhamphus. 
Rubicilla. 
Rubricapilla. 
Spermologa. 

FURNARIID. 
Anecorhamphus. 
Barnesia. 
Geowcia. 
Hydrolegus. 
Megaxenops. 

GALBULID. 
Auga. 
Jacamerops. 

GOURID®. 

(See Microgouridee.) 


GRUID. 
Aminornis. 
Numidica. 
Scops. 
GYPOGERANID®. 
Gy pogeranus. 
HELIORNITHID/E? 
* Plotoides. 
HEMIPROCNID. 
Dendroclelidon. 
Hemiprocne. 
HESPERORNITHIDE. 
Harzeria. 
HIRUNDINID®. 
Alopochelidon. 
Diplochelidon. 
Krimnochelid6n. 
Lam prochelidon. 
Martula. 
Microchelidon. 
Orochelidon. 
IBIDID 2. 
Egatheus. 
ICHTH YORNITHIDA. 
Colonosaurus. 
ICTERIDZ. 
Aaptus. 
Gnorimopsar (p. 584). 
Pseudageleeus. 
Xanthopsar. 
INDICATORID. 
Prodotes. 
JACANID. 
Microparra. 
LANIID. 
-Basanistes. 
*Creurgus. 
LARID. 
Chelido. 
Gavia. 
Hydropeleia. 
*Misamichus. 
LIMICOL. 
Ocyplanus. 
MACROPTERYGID. ° 
(See Hemiproenide. ) 
MEGAPODID®. 
Macrocephalon. 
MELIPHAGID. 
Notiomystis (p. 634). 
MICROGOU RID? 
Microgoura. 
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MICROPODID. PARADISAID. 
Acanthura. Loborhamphus. 
Aérornis. Maria. 
Brevipes. PARID &. 
Tach ynautes. Mgithalus. 
MIMID . Aegithospiza. 
Dumetella. Biarmicus. 
Lucar. Calamornis. 
MNIOTILTIDA. Finschia. 
Chrysocantor. Laniellus. 
Cinerosa. Orites. 
Neodendroica. * Parcorseus. 
*Ramphosteon. Pendulinus. 
MOTACILLIDA. * Penthestes. 
Budytanthus. Penthornis. 
Charadriola. Phaeopharus. 
Nemoricola. Poeciloides. 
Pecula. Psittiparus. 
“Seiren. Remiz. 
*Seisura. Struthus. 
MUSCICAPIDA. PELECANIDA. 
Apatema. ; Cyphornis. 
Ae PHALACROCORACIDA. 
ichlomyia. 2 : 
Gena therad Dilophalieus. 
I : os 
a ee Viguacarbo. 
Impido 
Eugerygone. PHALAROPODID. 
¥Muscicula. Amblyrhynchus., 
*M yiotheras. PHASIANIDX. 
M yopornis. Alector. 
Oreomy ias. Argus. 
Parophasma. Bremus. 
Ripidicala. *Diceratornis. 
Stoparola. Francolinys. 
MUSOPHAGID. Gallophasis. 
Musoyora. Numida. 
Persa. *Phasianalector. 
Ruwenzorornis. *Pintado. 
NECTARINIID. Polyplectron. | 
Anabathmis. Pseudotaon. 
Arachnothera. Satyra. 
Eudrepanis. PHG:NICOPTERIDA. 
Helionympha. WOrnis: 
CEDICNEMID&. PICIDA. 
Oreos Chrysoptilopicus. 
ORIOLID. z 
% Cladoscopus. 
*Chloreus. ¥Cteae 
raugus. 
Galbula. iconic 
eee. *Dryocolaptes. 
Oticulus. : 
PALAMEDEID&. PIPRIDAL. 
Chaya. All. cotopterus. 
PANDIONID&. Pipra. 
*Tehthyaetus. Sapayoa. 
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PLOCEID.E. RYNCHOPID. 
Amandaya. Anisoram phe. 
Anomalospiza. Psalidoram phos. 
Chlorestrilda. SCOLOPACID. 
Cinnamopteryx. Carites. 
Euplectes. Crocethia. 
Hypermegethes. Longirostris. 
Melanhyphantes. Nea. 
Melanopteryx. Neomenius. 
Nesocharis. Pisobia. 
Notiospiza. Platyrhamphus. 


. Odontospiza. 
Phormoplec‘es. 
Pseudonigrita. 


Pseudospermestes. 


Reichenowia. 
*Steganura. 
PROCELLARIIDA. 
Zalochelidon. 
PROCNIATIDE. 


Chelidorhamphus. 


PRUNELLID. 
Aprunella. 
PSITTACIDA. 
Comeris. 
*Macao. 
Micropsites. 
*Petacula. 
PTEROCLIDA. 
Attagen. 
PUFFINID&. 
Halohippus. 
Macronectes. 
Rhipornis. 
PYCNONOTID. 
Acritillas. 
Argaleocichla. 
Arizelocichla. 
Atimastillas. 
Calyptocichla. 
Cnaritillas. 
Cometes. 
Idiocichla. 
Prosphorocichla. 
Stelgidocichla. 
Thapsinillas. 
Thescelocichla. 
RALLID. 
Miserythrus. 
Monias. 
REGULIID2. 
*Orchilus. 
RHEID&. 
Gauria. 


Rhynchaeites. 
X ylocota. 
SCOPID. 
Cepphus. 
SITTIDA. 
Neositta. 
Sittella. 
SPHENISCIDA. 
Anthropornis. 
Aptenodytes. 
Apterodytes. 
Argyrodyptes. 
Arthrodytes. 
Delphinornis. 
Lospheniseus. 
Geopega. 
Ichtyopteryx. 
Isotremornis. 
Metancylornis. 
Neculus. 
Pachypteryx. 
Palaeoapterodytes. 
Paraspheniscus. 
Perispheniscus. 
Pseudospheniscus. 
Treleudytes. 
STERCORARIIDAS? 
*Pomarinus. 
STEREORNITHES. 
Aucornis. 
Pucallornis. 
Smiliornis. 


STRIGID®. 


(For Strigidz of authors, see Alu- 
conidee. ) 

*Ascalaphus. 

*Byas. 

Cryptoglaux. 

*Glaux. 

*Gymnopus. 

Haemeria. 

Otus. 

*Zorea. 
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Autruchon. 
Eremopezus. 


STURNID. 


Arizelopsar. 

Enodes. 

Goodfellowia. 

Ichla. 

Merula. 

Poneropsar. 
*Probateus. 
*Psar. 


SULID#. 


Plancus. 


SYLVIIDZ. 


Anteliocichla. 
*Caricicola. 
Conopoderas. 
*Dagela. 
*Dilara. 
*Fanissa. 
Heliolais. 
Ke'ea. 
Malacurus. 
Merion. 
Notiocichla. 
Oreoscopus. 
Philacantha. 
*Philydra. 
*Phragmites. 
Poliolais. 
Rhadina. 
Ripezecola. 
*Schoenia. 
Sylvicola. 
Titiza. 
Urolais. 
*Zelica. 


TANGARIDA. 


3ergia. 
3rachyrhamphus. 
Diplochilus. 
Tridophanes. 
Neothraupis. 
Tanagra. 
Tangara. 


TETRAONIDA. 


*Capricalea. 
Dentophorus. 

*Erythropus. 
Rufipes. 

*Tetrix. 


TIMALIID. 
Aethostoma. 
Bathmedonia. 
Buettikoferia. 
Heteroxenicus. 
Horizillas. 
Hylodes. 

*Kasnakowila. 
Kaznakowia. 

*Kenopia. 
Leonardia. 
Leonardina. 


*Napothera Bolg. 
Napothera Gray. 


Nesobates. 
Proparoides. 
Pseudoxenicus. 
Semiparus. 
TRERONIDA. 
Ancistroa. 
Columbigallus. 
Muscadivores. 
Pheenorhina. 
Xenotreron. 
TROCHILIDA. 
Aeronympha. 
Anthoscenus. 


Colubris HtBNer. 


Colubris Woop. 
Microlyssa. 
Thaumasius. 


TROGLODYTID. 


Nannorchilus. 
Nannus. 
Olbiorchilus. 
Paulomagus. 
Thryorchilus. 
TROGONID. 
Antisianus. 
Euptilotis. 
* Harpaleus. 
TURDIDZ. 
M®eithocichla. 
*Copsicus. 
Cyano-sylvia. 
Diplootocus. 


*Geokichla Macktor. 
Geokichla MULLER. 


*Geocichloides. 
Haplocichla. 


Helminthophaga. 


*Lamprophonus. 
Luscinia 


ee ae ne ee 
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TURDIDA:—Continued. 
Oreias. 
Phzca. 
Poliocichla. 
Rhondella. 
TURNICID 2. 
Ortyx. 
TYRANNIDZ. 
Acrochordopus. 
Aphanotriccus. 
Atalotriccus. 
Cnemarcbus. 
Craspedoprion. 
Muscaccipiter. 
Myiophthorus. 
Myiornis. 
Myiotriccus. 
Orodynastes. 
Perissotriccus. 
Phaeomyias. 





* 
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TY RANNIDA2—Continued. 
Pheeotriccus. 
Phyllocecia. 
Placostomus. 
Platytriccus. 
Renggerornis. 
Taeniotriccus. 
Terenotriceus. 
Todirhamphus. 
Tolmarchus. 
Tyrannopsis. 

UPUPID. 

*Kpops. 

VULTURID. 

*Abernius. 
*Percnopterus. 
Torgos. 

ZOSTEROPID AB. 
Hypocryptadius. 
Pseudozosterops. 





A REVISION OF THE KINGFISHER GENUS RAMPHAL- 
CYON (PELARGOPSIS). 


By Harry C. Osertorser, 


Assistant Ornithologist, Department of Agriculture. 


The many specimens of Ramphalcyon (=Pelargopsis) collected 
by Dr. W. L. Abbott during his various explorations in the Kast 
Indies include nearly all of these birds now in the United States 
National Museum. Mr. Robert Ridgway, the curator of birds, some 
time ago referred them to the writer for identification, which has 
led, almost unconsciously, into an investigation of all the forms of 
the genus. As the results may not be without interest for other 
workers in the same field, it seems well to publish them at the pres- 
ent time. 

The genus Ramphaleyon is a well-defined group in the subfamily 
Alcedinine, and is naturally divisible, according to coloration, into 
three sections, which appear to represent three species, two of them 
separable into geographical races. 

One of these sections comprises the brown-backed, brown-winged, 
red-billed Ramphalceyon amauroptera, which ranges from eastern 
India to the Malay Peninsula, without, however, any apparent modi- 
fication into subspecies. 

The second section is composed of Ramphalcyon melanorhynchus 
and its two conspecific forms, and is confined to Celebes and a few 
adjacent islands. This species has the bill partly or wholly black, 
and the back and wings brownish or dusky, with a greenish or bluish 
sheen. 

The third section contains the remaining forms, all characterized 
by a red bill, and more or less greenish back and wings. This is a 
difficult group, particularly when studied with insufficient material. 
and is not at present in a satisfactory condition. The examination of 
altogether some 80 examples, mostly of recent collection, largely from 
new localities, and representing all but one of the forms,’ indicates 





*Ramphaicyon capensis floresiana. 
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almost conclusively that all, with the possible exception of Ramphal- 
cyon gigantea, are best treated as subspecies of Ramphalcyon capensis 
(=frasert).* It is true, of course, that birds like Ramphalcyon 
javana (=leucocephala) and Rk. gouldi are very different from LP. 
guriadd and R. malaccensis, but P. intermedia and R. capensis so com- 
pletely bridge this gap that there is nothing to do but to call them all 
subspecies. As with some other kingfishers, altogether too little ac- 
count has been taken of individual, of seasonal, age, and sexual varia- 
tion, for some of the supposedly distinct species, even though sep- 
arated by water, will be found on comparison of a sufficient series to 
differ by only average characters. 

Individual variation, however, is not unusually great, except in a 
few of the races, such as. Ramphalcyon capensis capensis, 1 which 
it produces birds both with or without a brown cap. The individual 
color variation affects principally the depth of shade on the pileum 
and lower surface, and the tint of back, scapulars, and wings. The 
effect of wear is most seen on the pileum, which often is thus made 
much paler; other parts are sometimes appreciably, but rarely much, 
altered by the same influence, the lower surface paling, the back and 
wings becoming more bluish. 

The notable difference that exists between the sexes is one of the 
most interesting points brought out by the present investigation, for 
almost all writers unite in considering the male and female practi- 
cally alike. Asa matter of fact, however, the female is nearly always 
decidedly larger, and has back and wings, sometimes tail as well, 
duller and more brownish or greenish. These differences are very 
great and constant in some subspecies, much less and not trenchant 
in others, but the females are nearly always distinguishable by color, 
or at least by size. 

Immature birds are duller, more brownish or greenish on the back 
and wings than adults, the males in this condition resembling adult 
females. Other indications of immaturity are broad buff or ochra- 
ceous edgings on the wing-coverts, and numerous conspicuous black- 
ish margins on the feathers of the breast and jugulum. Neither of 
these, however, is an infallible criterion—although the latter com- 
monly passes as such—for both appear sometimes on freshly molted 
birds that bear every other indication of maturity. It seems, how- 
ever, that these edgings on both breast and wing-coverts are much 
less numerous and conspicuous on mature individuals, possibly are 
altogether absent on very old birds, and at any rate probably soon 
disappear under abrasion, 

This species, Ramphaleyon capensis, has a wide range, for it extends 
from Ceylon, India, and Burma to Cochin China, the Philippine 








@ Of. Hartert, Nov. Zool., IX, 1902, pp. 202-203. 
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Islands, Borneo, Flores, Java, and Sumatra with its western outlying 
islands. It is common and well distributed over this area, but sep- 
arates into many local forms, of which at present fifteen seem to be 
recognizable. As is the case with many oriental and East Indian 
birds, the geographical distribution of these races presents several 
interesting anomolies. For instance, Ramphalcyon c. intermedia, of 
the Nicobar Islands, is most closely allied to the Bornean form, and 
separated from it by the totally dissimilar Malayan Ramphaleyon 
c. malaccensis. Again, Ramphalcyon c. floresiana, from Flores, is 
very much like Ramphalcyon c. malaccensis, and very different from 
the intervening Javan Ramphalcyon c. capensis and Bornean PR. c¢. 
javana. Furthermore, both Ramphalcyon c. gurial and R. c. bur- 
manica much more nearly resemble Ramphalcyon c. simalurensis, 
from Simalur Island, and Ramphalcyon c. isopterag from the Pagi 
Islands, than they do either the Malayan 7. c. malaccensis or Ram- 
phalcyon c. cyanopteryx, from northwestern Sumatra. Also the here- 
inafter described Ramphalcyon c.. hydrophila, from Singapore and 
Lingga Islands, is more like Ramphalcyon c. sodalis, from the Banjak 
Islands, off the northwestern coast of Sumatra, than like the main- 
land Sumatran Ramphalcyon c. cyanopteryx.” Other more local in-’ 
stances are given below under Ramphalcyon c. nesoeca# 

The kingfishers of this group have for long passed under the 
generic name Pelargopsis Gloger ; ° but an examination of the original 
diagnosis shows this name to be clearly a nomen nudum there. It 
is proposed in the following fashion: 

Mehrere andere wiirde man affenfalls Storchschniibler (Pelargopsis) nennen 
kénnen. Denn sowohl ihre, noch grésseren und bedeutend stiirkeren Schniibel, 
die iibrigens noch nirgends aufgetrieben erscheinen, wie ihre dickeren Képfe, 
gleichen mehr jenen der StUrche. 

No species is mentioned, and even the common name “ Storch- 
schniibler ” is here used apparently for the first time, as by careful 
search in the literature no previous mention of these birds as “ stork- 
bills,” or “ stork-billed kingfishers,” has been brought to light. Fur- 
thermore, the diagnosis given by Gloger ¢ is not certainly identifiable, 
for it is so brief and indefinite that it would just as well apply to 
Ceryle, or even Dacelo, as to the birds here under discussion; and we 
must therefore abandon Pelargopsis Gloger. The next available 
generic name for the stork-billed kingfishers is Pamphalcyon Reichen- 
bach./ 

The literature of this genus is not extensive, and consists chiefly 
of scattered references in faunal and systematic books and papers. 


@ See page 671. > See page 676. © See page 677. @ See page 674. 
€ Gem. Hand- und Hilfsb. Nat., I, 1842, p. 338, 
f Handb. Spec. Orn., 1851, p. 16. 
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The most important reviews of the group, three in number, are by 
Dr. R. B. Sharpe.* 

The material on which the present investigations rest consists of 
the collection of the United States National Museum, with the addi- 
tion of a small number of specimens from the Academy of Natural 
Sciences of Philadelphia. For the privilege of making use of the 
latter the writer is indebted to the courtesy of Mr. Witmer Stone. 


Genus RAMPHALCYON Reichenbaeh. 


Pelargopsis GuocreR, Gem. Hand -und Hilfsb. Nat., I, 1842, p. 888 (nomen 
nudum). 

Ramphalcyon ReicHENBACH, Handb. Spec. Orn., 1851, p. 16 (type,? Alcedo 
capensis Linnzeus). 

Hyleaon REICHENBACH, Handb. Spec. Orn., 1851, p. 18 (type, Alcedo melano- 
rhyncha 'Temminek). 

Pelargopsis CABANIS and HEINE, Mus. Hein., II, 1860, p. 156 (type, Alcedo 
javana Boddaert). 

Generic characters.—Similar to Ceryle, but bill relatively larger 
and heavier, especially broader; culmen decidedly flattened at base, 
instead of rounded; wing more rounded, the third and fourth ¢ 
primaries, in place of the second and third,’ longest, the outermost 
(first) at least 25 mm., instead of not over 17 mm., shorter than the 
longest; tail relatively longer; inner toe and claw falling far short 
of base of middle claw, instead of about reaching it, as in Ceryle. 

Type—Alcedo capensis Linneeus. 

Geographical distribution.—Ceylon, India, and Burma, east to 
Siam, Cambodia, and the Philippine Islands; south to Celebes, 
Borneo, Flores, Java, and Sumatra with its outlying islands. 


KEY TO THE SPECIES AND SUBSPECIES OF RAMPHALCYON. 


a. Baek, wings, scapulars, and tail brown, without greenish or bluish tinge. 
Ramphalcyon amauroptera. 
a’, Back, wings, scapulars, and tail with more or less greenish or bluish tinge. 
6. Bill wholly or largely black. 
G. Bill entirely black== 222 Ramphaleyon melanorhyncha melanorhyncha. 
ec’. Bill with red spots at base. 
d. Red spots at base of bill small. 
Ramphaleyon melanorhyncha eutreptorhyncha. 
d’. Red spots at base of bill large. 
Ramphalcyon melanorhyncha dichrorhyncha. 
b’. Bill red, except the dusky tip. 
ec. Pileum not distinctly capped with brown. 
d. Head and under parts very pale buff or cream color. 
Ramphaleyon capensis gigantea. 


“Proc. Zool. Soe. Lond., 1870, pp. 61-69; Monograph Alcedinidz, 1870, pp. 95— 
111, pls. xxrx—xxxv1; Cat. Birds Brit. Mus., XVII, 1892, pp. 96—107. 

> Fixed by Gray, in List Genera and Subgenera Birds, 1855, p. 16. 

° Counting from the outermost. 
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dad’, Head and under parts deep ochraceous or tawny. 
e. Mantle much more greenish 
e’. Mantle much more bluish. 


f. Pileum more mixed with brownish; mantle somewhat 
greenish 


ae Ramphaleyon capensis gouldi 


more 

eh eee Se ee Ramphaleyon capensis capensis. 

f’. Pileum less mixed with brownish, often not at all; mantle some 
what more bluish. 


g. Larger; darker below, throat not whitish. 


Ramphaleyou capensis intermedia. 
Smaller; lighter below. throat usually whitish. 


, 


J. 
Ramphaleyon capensis javanda. 
ec’. Pileum distinctly capped with brown. 
d, Wing of female usually not less than 157 mm. 
e. Back, wings, and tail paler, duller, and more greenish. 
f. Pileum darker: lower parts much paler, the throat whitish. 
Ramphaleyon capensis gurial. 
f’. Pileum lighter; lower parts much darker, the throat usually not 
WES Ns oe ee ee Ramphalcyon capensis burmanica. 
e’. Back, wings, and tail darker, brighter, and more bluish. 
f. Pileum darker, and usually more mixed with ochraceous. 
Ramphaleyon capensis cyanopteryx. 
Pileum paler, and usually less mixed with ochraceous. 
g. Lower surface darker and more uniform; back and wings some- 
what more greenish 


fie 


eed Reta SN Ramphaleyon capensis sodalis. 
gy’. Lower surface lighter and less uniform; back and wings rather 
INOLELDMGISNGS 2. eee Se ae Ramphaleyon capensis nesoeca, 
d’, Wing of female usually less than 157 mm. 
e. Back dull brownish green. 


f. Smaller; pileum more mixed with ochraceous; lower parts much 

Cet O Gk ee ee ee Ramphaleyon capensis simalurensis. 

7’. Larger; pileum less mixed with ochraceous; lower parts much 

paler = j= st 

e’. Back bright bluish green. 
f. Pileum paler, much varied with ochraceous. 

g. Smaller; pileum lighter, and with more ochraceous. 


_.__._____Ramphaleyon capensis isoptera. 


Ramphaleyon capensis capensis. 
g’. Larger; pileum more deeply colored, and with less ochraceous. 
Ramphaleyon capensis hydrophila. 

7’. Pileum darker, varied with but little, if any, ochraceous. 
g. Top and sides of head but slightly, if at all, washed with 

greenish; lower surface darker. 

Ramphaleyon capensis malaccensis. 
Top and sides of head strongly washed with greenish; lower 
suriace lighters. 3 Ramphaleyon capensis floresiana. 


, 


g’. 


RAMPHALCYON AMAUROPTERA (Pearson). 


Halcyon amauropterus Prarson, Journ., Asiat. Soc. Bengal, X, 1841, p. 635 
(Calcutta, India). 

Specific characters—Upper back, scapulars, wings, and tail seal 

brown, without any greenish tinge; head, neck, and under parts 


tawny ochraceous; rump and lower back light turquoise blue; bill red 
with dusky tip. 
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Measurements. — Males: Wi ing, 134-146.5 (average, 141.3); tail, 
84-99 (average, 90.2); exposed culmen, (0-82.5 (average, TA.1) 5 
tarsus, 17-20.5 (average, 18.1). Memales: Wing, 142-145 (average, 
143.5); tail, 86-87.5 (average, 86.8); exposed culmen, 74; tarsus, 
17.5-19 (average, 18.3) mm. 

Ty pe-locality.—Caleutta, India. 

Geographical distribution—Eastern Bengal, India, to Arakan, 
Tenasserim, and Lower Siam. 

This very distinct species seems to be subject to little, if any, 
geographical variation in either size or color, for specimens from 
Lower Siam and the Mergui Archipelago are just like those from 
India. There appears to be little distinction of size and none of 
color between the sexes. Immature birds are distinguishable by 
dusky tips on the ochraceous feathers of neck and lower parts. 

The following specimens of this species have been examined: 

















| 
Museum and No. Sex. Locality. | Date. Collector. 

— { — —————- $$ SSS — 
AS NaS ehila. 200es 8: | fa indians 2 See keen se eee eke seer Baa neee ecaaiae sae eeeate 
WASINEM 173033) cea ce a Maliwun, Tenasserim.......- Mar. 18,1900 |; Dr. W. L. Abbott. 

UW -SEN Mir 1730342 < a. Soe eee Cia tee OOSe oss soba wee outa See dose Do. 
WESSNEM:CAL(303Le Se seoe cee 3o | Sullivans Island, Mergui| Feb. 3,1900 Do. 

Archipelago. 

Ge SaNeME 780822. eoesee eee So Pulo Adang, ButangIsiands-.| Dec. 14,1899 Do. 

USSENUM-153 7822-22 -S22 & | Trong, Lower Siam......... Mar. 17,1896 Do. 
WSUNeMe7Si10 ae. sence se CG Dooce ORS S San onee ccna oeecens far. 8,1896 Do. 

WESENiMs 1537802 -acscscces On 2eese GOB s Seek a oaiaaes Sele Sea meee COE sas= Do. 


RAMPHALCYON MELANORHYNCHA MELANORHYNCHA (Temminck). 


Aleedo melanorhyneha TEMMINCK, Planch. Col., IV, 1826, pl. cccxctr 
(Celebes). 

Specific characters.—Scapulars, middle of back, wings, and tail 
brown, tinged with greenish or bluish; rest of plumage cream color, 
becoming buff or ochraceous on the posterior lower surface, and dusky 
on the sides of head and forehead; bill wholly black. 

Measurements——Wing, 140-154 (average, 148.6); tail, 87-101 
(average, 91.2) ; exposed culmen, 74-84 (average, 79) ; tarsus, 15-17 
(average, 15.6) mm. 

Type-locality.—Celebes. 

Geographical distribution —Togian Islands, Celebes, and the adja- 
cent islands of Lembeh, Banka, and Manado tua. 

The bill in this form is nearly always entirely black, but some- 
times in specimens from middle Soleo: there appears a small red 
spot at its base. 

This bird is found probably throughout Celebes, since it has been 
recorded from the northern, western, middle, and southeastern por- 
tions of the island. 

Only one specimen has been examined, an adult male (A. N. S. 
Phila., No. 50028) collected by C. Hose on Mount Masarang, Celebes, 
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in November, 1895. The measurements above given are taken largely 
from Meyer and Wiglesworth * and from Sharpe.” 





RAMPHALCYON MELANORHYNCHA EUTREPTORHYNCHA (Hartert). 


Pelargopsis melanorhyncha eutreptorhyncha THarrerr, Noy. Zool., V, 1898, 
p. 128 (Sula Mangoli Island, Sula Islands). 





Subspecific chai ilar to Ramphalcyon melanorhyncha 
dichrorhyncha, but the red on base of bill much reduced in extent. 

Measurements.—Practically identical with those of Ramphalcyon 
melanorhyncha dichrorhyncha. . 

Type-locality—Sula Mangoli Island, Sula Islands. 

Geographical distribution —Sula Islands, east of Celebes. 

The bill at base has, almost always, at least small spots of red, 
though these are never so extensive as is usual in Ramphalcyon me- 
lanorhyncha dichrorhyncha. Curiously enough, Ramphalcyon m. 
cutreptorhyncha is intermediate in characters between Ramphalcyon 
melanorhyncha melanorhyncha and Rk. m. dichrorhyncha, though not 
so in geographical range. 


RAMPHALCYON MELANORHYNCHA DICHRORHYNCHA (Meyer and Wiglesworth). 


Pelargopsis dichrorhyncha Meyer and WicLteswortH, Abh. k. Zool. und 
Anthrop. Mus. Dresden, 1896, No. 2, p.12 (Veling and Banggai islands). 


Subspecifie characters —Similar to Ramphaleyon melanorhyncha 
melanorhyncha, but basal half of bill extensively red. 

Measurements.—W ing, 151-161; tail, 100; tarsus, 17 mm. 

Type-locality—Peling and Banggai islands, near the eastern coast 
of Celebes. 

Geographical distribution. Peling Islands and Banggai Island. 

The red on the base of the bill varies much individually, being, on 
the maxilla, sometimes reduced to a spot, sometimes expanded to 
cover more than half its length; on the mandible extending over 
usually not less than one-half, in some cases fully three-fourths. 


RAMPHALCYON CAPENSIS CAPENSIS (Linnzus). 


Alcedo capensis LinN.zeus, Syst. Nat., 12th ed., I, 1766, p. 180 (“ Cape of 
Good Hope;” locality erroneous; should be Java). 
Pelargopsis fraseri SuHarrr, Proc. Zool. Soe. Lond., 1870, p. 65 (Java). 


Subspecifie characters—Crown and occiput light brownish, but 
much mixed and overlaid with ochraceous; nape and lower surface 
deep ochraceous, excepting the throat, which is much paler—buff or 
cream color; mantle bluish green; size small. 


« Birds Celebes, I, 1S9S, p. 270. 
> Cat. Birds Brit. Mus., XVII, 1892, p. 97. 
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Measurements.—F our males: Wing, 137.5-141 (average, 139) ; tail, 
86.5-92 (average, 88.9); exposed culmen, 70.5-76.5 (average, 73.5) ; 
tarsus, 16-17 (average, 16.6). Three females: Wing, 147.5-150.5 
(average, 148.7) ; tail, 92-98.5 (average, 94.2) ; exposed culmen, 70- 
75.5 (average, 73) ; tarsus, 17.5-18.5 (average, 17.8) mm. 

T ype-locality.— Java. 

Geographical distribution. Java, Billiton Island, and southeastern 
Sumatra to the Indrigiri River. 

This race has commonly no distinct cap of brown, but individuals 
occasionally occur which have a brown pileum, though in such cases 
the considerable admixture of ochraceous serves, as always, to dis- 
tinguish this bird from the races to which it is otherwise most closely 
allied. Various intermediates in this respect occur also. Birds from 
Billiton Island and southeastern Sumatra are apparently not dis- 
tinguishable from those taken in Java; at least, with the present 
limited series, no separation is possible. Northwestward along the 
eastern side of Sumatra, somewhere about the middle, Ramphalcyon 
capensis capensis passes into Ramphalcyon capensis cyanopteryx,e a 
new form from the northwestern end of this island, examples from 
the Indrigiri River being intermediate. 

In Ramphalcyon capensis capensis, as in the other forms, there is 
a noticeable difference between the sexes, so that specimens of the 
same sex are necessary in making comparisons. This difference con- 
sists in the decidedly larger size of the female, as well as her duller, 
more brownish or greenish mantle. 

Concerning the name to be used for the Javan bird, there has been 
considerable difference of opinion. Linneeus founded his Alcedo 
capensis» solely on “ Le Martin-pescheur du Cap de Bonne Espérance ” 
([spida capitis bone spei) of Brisson,’ and it therefore stands or falls 
by the identification of the latter, without regard to the determina-. 
tion of the “ Martin Pécheur du Cap de Bonne Espérance ” of Dau- 
benton,? which later formed the primary basis of Boddaert’s Alcedo 
capensis.© There can be no doubt, after a careful examination of 
Brisson’s detailed description,’ that the Alcedo capensis of Linneus 
refers to one of the blue-backed forms of Ramphalcyon, and, such 
being the case, the name must stand for some one of them. 

Brisson’s plate is absolutely unidentifiable subspecifically, but his 
description / is a good one, and much better fits the bird from Java 
than any of the other forms. This was also the opinion of Dr. R. B. 

“See page 676. 

b Syst. Nat., 12th ed., I, 1766, p. 180. 

¢ Orn., IV,, 1760, p. 488, pl. xxxvu, fig. 3: 
4Tabl. Planch. Enl., 1783, p. 36. 

€ Planch. Enl., pl. 590. 

fOrn., IV, 1760, pp. 488-489. 
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Sharpe, when, in 1870, he revised the species of the genus,* and his 
reasons for rejecting the name are merely trivial. Tle says: ¢ 
After carefully comparing a skin of the adult Javan bird with Brisson’s 


elaborate description, I believe that his “Jspida capitis bon@ spei” was really 
taken from a Javan specimen. Consequently the species stands primarily as 
Alcedo capensis, Linn. But in the face of the manifest incongruity of such an 
appellation, I believe myself justified in proposing a new name for the bird, 
and I therefore take the opportunity of connecting with it the name of my 
friend Mrs W: I. Wraser; “* * *. 

The next year, in another place,’ he makes the following remarks 
on the same subject: 

* * * T proposed the name of Mr. W. T. Fraser for the present species 
instead of retaining the one which seems by right to belong to the bird, viz., 
Alcedo capensis of Linnzeus, inasmuch as this name is founded on the “Jspida 


capitis bone spei’: of Brisson, and if perpetuated could only lend additional 
eonfusion as to the correct locality of the species. 

What Doctor Sharpe subsequently says’ about the difficulty of 
identifying Daubenton’s plate has no bearing on the question, for 
this plate does not enter into the equation at all, since Linnzeus did 
not mention it, although Doctor Sharpe, and some other writers as 
well, seem to be under the impression that he did. It appears, there- 
fore, that Alcedo capensis Linneus has fully as clear a title as many 
of the names now in common use, and should stand for the Javan 
Ramphalcyon, since erroneous locality by no means debars a name. 
The Javan bird should consequently be called Ramphalcyon capensis 
capens’s (Linneeus). 

The measurements above given were taken from the following 















specimens: 

Ean serie nes. | 

Museum and No. Sex. | Locality. Date. Collector. 
— —— — — Al — = 
| 
U.S.N.M. 178995. . . leg | Indrigiri River, en ee Sept. 19,1901 | Dr. W. L. Abbott. 
U.S.N.M. 178994. ...- a aaa Oe ene ew hec an? | Sept. 23,1901 Do. 
A. N.S. Phila. 39093.....-. oe Goenong Soegi, Lampong, | Harrison and Hiller. 
Sumatra. 

A. N.S. Phila. 39096. . Do. 
A. N.S. Phila. 39094....... Do. 
A. N.S. Phila. 39095.......| Do. 
U.S.N.M. 180516..... are é | Tanjong Poctak, Billiton | Aug. 13,1904 | Dr. W. L. Abbott. 


Island. 


RAMPHALCYON CAPENSIS JAVANA (Boddaert). 


Alcedo javana Bopparrt, Tabl. Planch. Enl., 1783, p. 47 (“ Java; locality 
wrong; Borneo is doubtless its country of origin). 
Alcedo leucocephala cena Syst. Nat., I, i, 1788, p. 456 (“‘ Java ’’). 
Alcedo javanica Suaw, Gen. Zool., VIII, 1812, p. 67 (* Java’). 
Subspecific es Cea es to Ramphaleyon capensis capensis, 
but pileum clear ochraceous without admixture of brown; mantle less 
greenish blue. 








7 Proc. deat: Soe. Lond., 1870, p. 66. 
’ Mon. Alcedinidse, 1871, pp. 103-104. 
“Cat. Birds Brit. Mus., XVII, 1892, p. 106. 
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pera One male: Wing, 141; tail, 92; exposed culmen, 

; tarsus, 16.5. Zwo females: tes 150-152.5 (average, 151.3) ; 

tail 93-98 (average, 95.5) ; exposed culmen, 73.5-75 (average, 74.3) ; 
tarsus, 17.5-18 (average, 17.8) mm. 

Ty pe-locality.— Borneo. 

Geographical distribution.—Borneo. 

There seems to be no doubt, as Doctor Hartert has already pointed 
out,¢ that the earliest name for this form 1s Alcedo javana Boddaert,? 
notwithstanding the supposition of Javan origin. Indeed, Doctor 
Sharpe himself is of the same opinion,’ and rejects the name only on 
account of its erroneous implication. As there is, however, appar- 
ently no other reason for its rejection, it ought henceforth to be 
employed. 

The measurements above summarized were taken from the sub- 
Joined specimens: 














U.S.N.M. No. | Sex. Locality. Date. Collector. 
181377 3 | Mouth of Sempang River, West | June 9,1907 | Dr. W. L. Abbott. 
Borneo. 
181376 Ome Ae GO sec ee ae eee ee Gosateee Do. 
181375 o Sukadana, West Borneo.........--. | June 6,1907 Do. 


| 


RAMPHALCYON CAPENSIS INTERMEDIA (Hume). 
Pelargopsis intermedia HumMr, Stray Feath., IT, 1874, p. 166 (southern Nico- 
bar Islands; Galatea Bay, Great Nicobar Island, may be considered the 
type-locality, as it is the first mentioned). 

Subspecific characters.—Similar to Ramp hale yon capensis gouldi, 
-but averaging larger; pileum and cervix lighter ochraceous; pie of 
back, rump, wings, and tail much less greenish. 

Measurements.—Five females: Wing, 151-159 (average, 154.6) ; 
tail, 94-105 (average, 96.7) ; exposed culmen, 73-84 (average, 78.4) ; 
tarsus, 18-19 (average, 18.4) mm. 

Type-locality—Galatea Bay, Nicobar Island, Nicobar Islands. 

Geographical distribution.—Nicobar Islands. 

This race is very well differentiated from Ramphalcyon c. gouldi, 
but is very closely alhed to Ramphalecyon c. javana, from which, how- 
ever, it may be distinguished by its slightly larger size and darker, 
more uniform lower surface, the chin not decidedly paler than the 
posterior portion. 

From Ramphalcyon capensis gigantea it differs so greatly by reason 
of its deeply colored lower surface, pileum, and cervix, and the 
much more bluish shade of back, wings, and tail, that no comparison 
is really necessary. Its larger size, less brownish pileum, less green- 





@Noy. Zool., EX, 1902, pp. 202-2038. 
6Tabl. Planch. Enl., 1783, p. 47. ; 
¢Cat. Birds Brit. Mus., XVII, 1892, p. 98. 





| 
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ish mantle, and less whitish chin and throat separate it readily from 
Ramphaleyon c. capensis. 

As in Ramphalcyon capensis gigantea, R. c. gouldi, and R. c. 
javana, the pileum of 2. c. intermedia reveals little or no brown when 
the plumage is unworn, for the broad ochraceous tips of the feathers 
obscure the brown bases; but when the plumage becomes abraded 
these brown bases are more or less visible on the forehead and crown, 
though they never produce the solidly brown effect seen in most of 
the other forms. Specimens of Ramphalcyon c. intermedia from Lit- 
tle Nicobar Island are apparently identical with those from Great 
Nicobar Island. 


The following specimens furnished the above-given measurements: 








U.S.N.M. No. | Sex. | Locality. Date. | Collector. 
Ce ee al ee a 
| 
DOU ean eae g Little Nicobar Island, Nicobar Is- | Feb. 27,1901 | Dr. W. L. Abbott. 
lands, 
R7S5OO eee. Orie. COM ee ee ee a ei ee | Mar. 3,1901 | Do. | 
L7S5202 =e ee 9 Great Nicobar Island, Nicobar Is- Mar. 10,1901 Do. 
lands. | 
LOBOS cease) 6S loc COR ee ee, coe eee Mar. 11,1901 Do. 
178528......... | 


| ees) GSE ae SET BERS AN SSS OP a: | Mar. 12,1901 | Do. 


RAMPHALCYON CAPENSIS GOULDI (Sharpe). 


Pelargopsis gouldi Suarrr, Ibis, 1870, p. 63 (Manila, Luzon, Philippine 
Islands). 

Subspecific characters.—Similar to Ramphalcyon capensis capen- 
sés, but lower surface more uniform, the throat not much paler than 
the rest; pileum and cervix more deeply ochraceous, the former 
without so much mixture of brown; remainder of upper parts lighter 
and more greenish. | 

Measurements—Two males: Wing, 139.5-141.5 (average, 140.5) ; 
tail, 82-84 (average, 83) ; exposed culmen, 80-82 (average, 81) ; tar- 
sus, 17-18 (average, 17.5). Z’wo females: Wing, 147.5-153 (average, 
150.3); tail, 90.5-96.5 (average, 93.5); exposed culmen, 76-80.5 
(average, 78.3) ; tarsus, 17-17.5 (average, 17.3) mm. 

Type locality —Manila, Luzon Island, Philippine Islands. 

Geographical distribution—Southwestern Philippines, on the 
islands of Luzon (Manila), Mindoro, Calamianes, Lubang, Palawan, 
and Balabae. 

This form is in some respects nearer Ramphalcyon capensis javana 
than to Ramphalcyon c. capensis, but differs from the former in its 
more uniform lower surface and in the paler, much more greenish 
hue of back, wings, and tail. From Ramphalcyon capensis gigantea 
it is easily distinguished by its much more deeply colored lower 
parts, pileum, and cervix, by smaller size, and somewhat paler mantle. 
Both of these forms occur on Luzon, Ramphalcyon c. gouldi reaching 
the central part of this island by way of Palawan and Mindoro and 
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Ramphalcyon c. gigantea the southeastern portion through the Sulu 
Islands, Mindanao, and Leyte. That the two meet on Luzon is prob- 
able, and that they intergrade is indicated by the aberrant specimen 
of 2. c. gigantea from Sorsogon mentioned under that form. 

The above measurements came from the specimens listed below: 





Museum and No. | Sex. Locality. Date. Collector 
ae ee i ie St 
UW. SaN Me 61200 see eee & Mindoro Island, Philippine | June 2,1888 | Dr. F. S. Bourns. 
A.N.S. Phila. 49602 ......-. os Pale Mindoro, Philippine | Nov. 20,1903 | Dr. E. H. Porter. 
UES NM 161201022 eine cieeee 2 Minden Teena: Philippine | June 13,1888 ! Dr. F. S. Bourns. 
AGN: S=: Phila A96012 2 2a2- 2 Bo Minion. Philippine | Oct. 21,1903 Dr. E. H. Porter. 


| Islands. 


RAMPHALCYON CAPENSIS GIGANTEA (Walden). 


Pelargopsis gigantea WALDEN, Ann. and Mag. Nat. Hist., 4th ser., XIII, 
1874, p. 128 (Salok Solo, Sulu Islands, Philippine Archipelago). 


Subspecific characters—Siunilar to Ramphalcyon capensis javana, 
but pileum, cervix, and entire lower surface very much paler, varying 
from deep buff to almost white, and the mantle much more greenish 
blue. 

Measurements.—Five males: Wing, 148.5-152.5 (average, 150.8) ; 
tail, 89-94.5 (average, 91.3); exposed culmen, 74.5-78.5 (average, 
76.7) ; tarsus, 16-17.5 (average, 16.8). Zwo females: Wing, 147-155 
(average, 151) ; tail, 84-89.5 (average, 86.8) ; exposed culmen, 78-82.5 
(average, 80.3) ; tarsus, 17.5-18.5 (average, 18) mm. 

Type-locality—Salok Solo, Sulu Islands, Philippine Islands. 

Geographical distribution.—Southern and central parts of the 
Philippine Archipelago, on the islands of Sulu, Lapac, Tawi Tawi, 
Bongao, and Sibutu, in the Sulu group; Mindanao, Malanipa, Basi- 
lan, Leyte, Dinagat, Masbate, Negros, Panay, Guimaras, Samar, 
Cebu, Tablas, Sibuyan, Ticao, and the’far southeastern end of Luzon. 

In its extreme manifestation this race is a very different bird from 
either Ramphaleyon capensis capensis or Ramphalcyon capensis ja- 
vana, for its very pale head and under parts distinguish it at sight. 
It differs from the former in the same way as from the latter, and 
additionally in its decidedly larger size. Although RP. ¢. gigantea 
thus appears to very distinct, the extreme individual variations of all 
these three birds approximate very closely the characters of each. 
The present race has previously never been recorded from Luzon, 
but its occurrence on this island, at least near the southeastern end, 
is attested by a specimen in the collection of the Philadelphia Acad- 
emy of Sciences, obtained by Dr. E. H. Porter at Sorsogon. This 
example, while clearly referable to Ramphalcyon ¢. gigantea, shows 
a decided approach to Ramphalcuon c. gouldi. in the more deeply 
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ochraceous tint of the under surface and of the sides of head and 
neck. An immature bird from Mindanao is about as deeply colored 
below. Sexual differences are not so conspicuous in this race as in 
many of the others. 

Measurements above recorded were furnished by the specimens 
below: 


Museum and No, Sex. | Locality. Date. Collector. 
| 
U.S.N.M. 192098.......| @ | Tubay River, Mindanao, Phil- | Apr. 24,1904 ely Dr. E. A. Mearns. 
| ippine Islands. | 
U.S.N.M. 190601..... -| @& | Makar, Mindanao, Philippine Oct. 26,1903 | Do. 
Islands. 
U.S.N.M. 191981....... | 4 | Mueas, Mindanao, Philippine | Feb. 15,1904 Do. 
| Islands. | | 
U.S.N.M. 191455......- | @& | Pasonanca, Mindanao, Philip- | Dec. 21,1902 | M. L. Robb. 


pine Islands. 





A.N.S.Phila. 49603.....| ¢& | Sorsogon, Luzon, Philippine | Mar. 16,1903 | Dr. E. IT. Porter. 
| | Islands. 
U.S.N.M. 190€00....... ? | Manay, Mindanao, Philippine | Oct. 23,1903 | Dr. E. A. Mearns. 
| Islands. | 
U.S.N.M. 191980.....-. Q | Mucas, Mindanao, Philippine | Feb. 15,1904 | Do. 
| Islands. 





RAMPHALCYON CAPENSIS GURIAL (Pearson). 


Alcedo gurial Prkarson, Journ. Asiat. Soe. Bengal, X, 1S41, p. 655 (Midna- 
pore, Bengal, India). 

Alcyon capensis vel princeps Hopeson, in Gray’s Zool. Mise., 1844, p. S2 
(Nepal). 

Halcyon bruniceps Jerpon, Madras Journ., XTIT, 1844 (1845), p. 148 (Goom- 
soor, Malabar, and Travancore, India). 

Subspecific characters —Like Ramphaleyon capensis burmanica, 
but pileum darker; lower parts paler, the chin and throat more whit- 
ish and more contrasted with breast and abdomen. 

Measurements.—Three males: Wing, 153-156 (average, 154.2); 
tail, 102; exposed culmen, 75.5-82.5 (average, 78.7); tarsus, 17-18.5 
(average, 17.7). One female: Wing, 159; tail, 102.5; exposed culmen, 
80; tarsus, 18.5 mm. 

Type locality—Midnapore, Bengal, India. 

Geographical distribution—Peninsula of India, excepting the 
northwestern part, south to Ceylon, north to Sikkim, and east to 
Assam and Manipur. 

This race is most closely allied to Ramphalcyon c. burmanica, and 
like it is distinguished from the other above-described forms by its 
brown pileated head. From both Ramphalcyon c. gouldi and Ram- 
phaleyon c. intermedia it differs in its paler chin and throat, more 
contrasted with the remaining lower parts, and in other characters 
as does Ramphaleyon c. burmanica. Examples from Assam and 
Manipur are said by Doctor Sharpe? to be intermediate between the 
present race and famphale yom ene burmanica. It is possible 





7Cat. Birds Brit. “Mus, XVI, 1892, p. p. 102. 
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that the birds from the southern part of the Indian peninsula will 
ultimately prove different from those of the north, in which case the 
Halcyon bruniceps of Jerdon® should be their name. 


The measurements above given are from the following specimens: 








Museum and No. Sex. Locality. Date. Collector. 
WS. NeM. 102004225. [oy | :Sikikims india. Seecesceem eaten sae seeeteaee T. O. Russell. 
A.N.S.Phiia. 21114. .... gt Wn digies. 5. ars eee ae ee cere ness oe | Se ee ee ee ee ee eee 
SAU N Sse bila 21s ee [eee Oka ae Se Se A er eae eee Doctor Huffnagie. 
A.N 


.S.Phila. 50029... - [QI |522.-@Oc2 oe eon 2 |e Se eee 


RAMPHALCYON CAPENSIS BURMANICA (Sharpe). 


Pelargopsis burmanica SuHarpr, Proc. Zool. Soc. Lond., 1870, p- 67 (Ton- 
ghoo, Burma). 

Subspecific characters —Resembling Ramphalcyon capensis ca- 
pensis, but much larger; pileum conspicuously capped with dull 
brown, without admixture of ochraceous; back, wings, and _ tail 
hghter and decidedly more greenish. 

Measurements.—Three males: Wing, 145-154.5 (average, 149.7) ; 
tail, 92.5-98 (average, 94.7) ; exposed culmen, 71-79.5 (average, 76.5) ; 
tarsus, 17-18 (average, 17.7). One male: Wing, 162; tail, —; ex- 
posed culmen, 77.5; tarsus, 19 mm. 

Type-locality—Tonghoo, Burma. 

Geographical distribution —Andaman Islands, Burma, and Tenas- 
serim, east to Siam, Cambodia, and Cochin China. 

The present race may be distinguished at a glance from Ramphal- 
cyon ec. javana, R. c. gigantea, R. c. gouldi, and F. c. intermedia by its 
very conspicuous brown cap, and from each of these by other charac- 
ters as well. It has the pale and very greenish back, wings, and tail 
of Ramphaleyon c. gould, but even more strongly developed. There 
is considerable individual variation in Ramphalcyon ec. burmanica, 
particularly in the color of the pileum. Young or immature birds, 
as in some of the other races, appear to be somewhat darker than 
adults. Specimens from Siam seem to be rather larger than those 
from Burma. Birds from the Andaman Islands are said to be still 
paler than those from the mainland, and may ultimately be found to 
represent an unnamed race. 

The specimens supplving the above measurements are as follows: 


| 
Museum and No. Sex. | Locality. Date. Collector. 


Wits NM. 10200325. 5=2- [4] | SHOT aie ace a Se ei ee ope ae | ees ee R. Schomburghk. 
AL NES senile 217 LZ] | aes OO ee oe aL e eeae Prince Monifanoi. 
A.N.S.Phila. 50031... .. a DNOUN EV, Weis eres eee Feb. —, 1893 | T. A. Hauxwell. 
A.N.S.Phila. 50032... .. {?] | Burmmaeie 2 Ae. 2 el ee ees E. W. Oates. 





“Madras Journ., XIII, 1844 (1845), p. 143. 
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RAMPHALCYON CAPENSIS SIMALURENSIS (Richmond). 


Pelargopsis simalurensis RicHMonpb, Proc, U. S. Nat. Mus., XXVI, 1903, 
p. 498 (Simalur Island, western coast of Sumatra). 

Subspecifie characters.—Similar to Ramphaleyon capensis burma- 
nica, but smaller; back, wings, and tail darker, somewhat more bluish ; 
pileum with more of an ochraceous tinge, and lower surface rather 
more deeply colored. 

Measurements.—T hree males: Wing, 139-141 (average, 140) ; tail, 
89.5-93 (average, 91.5); exposed culmen, 78.5-79 (average, 78.7) ; 
tarsus, 16.5-17 (average, 16.8). Three females: Wing, 145-151 
(average, 147.8); tail, 94-100 (average, 96.8) ; exposed culmen, 72- 
82.5 (average, 77.8) ; tarsus, 17.5-18.5 (average, 18) mm. 

Type locality —Simalur Island, western coast of Sumatra. 

Geographical distribution—Simalur Island, western coast of 
Sumatra. 

This excellent form differs from Ramphalcyon c. gurial about as 
from 2. c. burmanica, and additionally in lacking the whitish chin 
and throat, these parts being ochraceous buff, and not so much paler 
than the remaining lower surface. It is of the, same size as Ram- 
phalcyon capensis capensis, but is readily separable by its distinctly 
brown-capped pileum, with but very little ochraceous tinge, duller, 
much more greenish back, wings, and tail, and more deeply colored, 
more uniform lower surface. So faras known, Ramphalcyon capensis 
simalurensis is confined to the island of Simalur, for the neighboring 
islands and the mainland of Sumatra are inhabited by different forms, 
as hereinafter described. It seems to be, however, certainly only a 
subspecies, connected by individual variations with the mainland race 
through the birds from Nias and the Batu Islands. The females of 
Ramphalcyon capensis simalurensis differ considerably from the 
males in larger size, duller wings and tail, and decidedly duller, more 
brownish back. 

The following specimens have been examined : 





U.S.N.M. No. | Sex. Locality. Date. Collector. 
in, AF oe a pS ae BLD te y's ; 

179205 a BimMalor TSANG ar. Sc eo Eko | Nov. 29,1901 | Dr. W. L. Abbott. 

179206 Gin seh. GOr Seem eran ass Nets | Nov. 27,1901 Do. 

179743 d Sibobo Bay, Simalur Island .......} Oct. 23,1902 Do. 

179202 2 Simalur Islandia: \ser ws se eee | Nov. 29, 1901 Do. 

179203 Tae ley OG. cadets eer tee uk ibe utes | Nov. 30,1901 Do. 

179204 ee IO Pareeae ett ase mee eS | Nov. 27,1901 Do. 

| 
* Type. 


RAMPHALCYON CAPENSIS ISOPTERA, new subspecies. 


Subspecific characters —Similar to Ramphalcyon capensis sima- 
lurensis, but larger, the crown with less ochraceous, the lower back 
and rump more greenish, and the under surface decidedly paler. 


. 


ie 
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Description—Type, adult male, No. 179750, U.S.N.M.; Sikakap 
Strait, Pagi Islands, December 30, 1902; Dr. W. L. Abbott. Pileum 
and sides of head hair brown; upper back, superior tail-coverts and _ 
wing-coverts terre verte green; wing-quills and rectrices fuscous, 
their exposed surfaces when closed mostly bluish myrtle green; lower — 
back and rump nile blue; chin cream buff; throat, jugulum, and a 
cervical collar deep buff, shading into ochraceous on breast, abdomen, 
and lower tail-coverts; lining of wing ochraceous. 

Measurements of the type series are as follows: 





Ex- 


























| 
| | erste a 
| U.S.N.M. No. | Sex. Locality. | Date igneenta Wing.| Tail. posed ay 3 
| | | men.| ~ 
| | 
| 
179750 J Sikakap Strait, Pagi 1s- 
TEnaKC Os See As oer Dec. 30,1902 378 152.5 | 95 81.5 | 17.5 
179753 | ¢& | Sikakap Strait, North 
Pacidislandiees essen. Nov. 11,1902 370 145 94 Some lt 
179752 Jo North Pagi Island, Pagi 
| Island ssc nce seca Jan. 1,1903 375 149 97.5 | 77 16 
179747 | @#& | South Pagi Island, Pagi 
lislandsee eres see Dec. 3,1902 370 150 94 Uoston elie) 
VU9T4S | ot, alee ee QO t ses aces eee. | Dec. 5,1902 37 147 93 80 16.5 
179749 Gee cts GO Satins saree sean Dec. 10,1902 355 149 90 78 16.5 
| Average of six males.|.......-....--- 369.8 | 148.8 | 93.9 | 78.7 | 16.8 
179746 | © | South Pagi Island, Pagi | 
(als AnidiSe saeco eee ae Nov. 19, 1902 392 154 96 85 18 
179751 Q North Pagi Island, Pagi 
| lve  dlislond Sea seea tere: Nov. 20,1902 380 148 92 79 18 
| —- — | ———— |] — 
Average of two fe- 
| Ieee ete os oes eet eerie eee ee 386 151 94 €2 18 




















“Measured in the flesh by the collector, Dr. W. L. Abbott. 
> Type. 





Geographical distribution.—N orth and South Pagi islands, western 
coast of Sumatra. 

This new form differs noticeably from Ramphaleyon capensis so-— 
dalis in its smaller size and paler, less uniform lower surface. From 
Ramphaleyon c. gurial it may readily be distinguished by its smaller 
size, darker back and wings, paler pileum, and less whitish throat; 
from PR. ¢. burmanica by smaller size, much paler, less uniform lower, 
surface, darker back and wings; and from Lamphalcyon capensis 
capensis still more easily by reason of its larger size, much duller and_ 
greenish instead of bluish upper back, wings, and tail, lighter, more 
greenish lower back and rump, brown-capped pileum with little or 
no wash of ochraceous, and paler lower parts. e 

In geographical position this is the most southeastern of the races | 
that have their home on the islands off the western coast of Sumatra, 
and it exhibits an interesting combination of characters. In size it_ 
is nearest Ramphalcyon capensis cyanopteryx, the mainland form | 
from northwestern Sumatra above described; in the color of the lower | 
surface it is almost exactly a counterpart of the bird from Nias, while 
in the shade of upper back, wings, and tail it is almost indistinguish= 
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able from Ramphalcyon capensis simalurensis. So far as known 
Ramphalcyon c. isoptera is confined to the Pagi Islands, though it 
may, perhaps, be found on the islands lying just to the northwest. 
The United States National Museum series of eight specimens is very 
uniform, showing no differences between birds from North Pagi 
Island and those from South Pagi Island, nor any very appreciable 
individual variations, except in some cases a lightening of the pileum 
or lower surface, due to wear of the plumage. 

Except in size, there seems to be less contrast between the sexes 
than in some of the other subspecies, but the female is usually duller 
and more brownish on the upper back and wings than the male. 


RAMPHALCYON CAPENSIS SODALIS (Richmond). 


Pelargopsis sodalis RicHMOND, Proc. U. S. Nat. Mus., XXVI, 1903, p. 499 
(Pulo Tuangku, Banjak Islands, western coast of Sumatra). 

Subspecific characters——Similar to Ramphalcyon capensis simalu- 
rensis, but much larger; female with wings and tail more bluish, the 
back less brownish, and the pileum somewhat paler. 

Measurements—Two females: Wing, 158.5-161 (average, 159.8) ; 
tail, 102-104 (average, 103) ; exposed culmen, 84.5-85.5 (average, 85) ; 
tarsus, 19-21 (average, 20) mm. 

Type-locality—Pulo Tuangku, Banjak Islands, western coast of 
Sumatra. 

Geographical distribution —Pulo Tuangku and probably the re- 
maining Banjak Islands, off the northwestern coast of Sumatra. 

This race is, as would be expected from its geographical position, 
intermediate between Ramphalcyon c. simalurensis and Ramphal- 
cyon c. nesoeca, the form found on Nias. The females of 2. c. 
simalurensis and F. c. sodalis differ as above mentioned, but the 
female of the latter is, except for its rather lighter pileum, practically 
identical in color with the male of R. c. simalurensis. The male of 
R. c. sodalis is unknown. This form is very similar to Ramphalcyon 


‘¢. burmanica, being of the same size and same color below, but it is 


distinguishable by its paler pileum, darker back, and more bluish 
wings and tail. It is less like Ramphalcyon c. gurial, differing from 
this as from ?. ¢. burmanica, and additionally in its darker, more 
uniformly ochraceous lower surface. It is much larger than Ram- 
phalcyon capensis capensis, with a much less ochraceous pileum, more 
greenish or brownish back, and less distinctly paler throat. From 
all the above-described forms without a brown cap it is, of course, 
readily separated. 

A second specimen has the pileum much paler than the type, show- 
ing in this respect considerable individual variation, though part of 
this may be due in this instance to wear. 

Proc. N. M. vol. xxxv—08——43 
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The two examples from which this race was described are the only 
ones that have been examined : 























: | | 
U.S.N.M. No. | Sex. | Locality. |, Daite. | Collector. | 
| | 
17920892 se Q Pulo Tuangku, Banjak Islands@ . | Jan. 25,1902 | Dr. W. L. Abbott. 
79207 5aee eee else Goi: Eos eee ese | Feb. 4, 1902 Do. 
a Type- 


RAMPHALCYON CAPENSIS NESOECA, new subspecies. 


Subspecific characters —Resembling Ramphalcyon capensis isop- 
tera, but pileum paler; back, wings, and tail much brighter and 
more bluish. “ 

Description.—Type, adult male, No. 180865 U.S.N.M.; Mojeia 
fiver, Nias Island, northwestern Sumatra, March 15, 1905; 
Dr. W. L. Abbott. Pileum and sides of head, including auriculars 
but not malar region, grayish hair brown, the feathers narrowly 
edged with buffy or cream color; cervix with a conspicuous 
ochraceous buff collar, continuous with lower parts; upper back, 
scapulars, superior tail-coverts, and wings myrtle green; the wing- 
quills and rectrices fuscous, their exposed surfaces when closed mostly 
bluish green; lower back and rump nile blue; chin and throat buff, 
shading into ochraceous on the posterior lower surface; lining of 
wing ochraceous; “ bill blood color, blackish at tip; feet coral red.” 

Measurements of the type-series follow : 









































i Ex- | 
Potal ae 
U.S.N.M. No. | Sex. | Locality. Date. length. | Wing.) Tail. [poses Tar- 
| | (a) | | Cul- Sus. 
men. | 
Sate | = eee! | eles San ae 
Wi7O7572 a: 222: log! oNiasisland® =) 2. see | Mar. 13,1903 | 360 144 92 «|, 81.5 | 16 
| 1808642. 22)... a Telok Bluku, Nias Is- | Mar. 2,1905 | 375 148 93 | 83 18 
land. 
| 180865........ | Jd Mojeia River, Nias Is- | Mar. 15,1905 | 375 147 91 76.5 | 17.5 
land. b 
We OsDG5- 22s, ce ee es Lafau, Nias Island....... | Mar. 22,1903 | 360 1482572 90S D yeKowen| abe 
Tbs osc526 ire |e Qs seas litem Goeeic.s | 365 143 92 82 | 16.5 
LTO VAAL es racll vet Pulo Pinie, Batu Islands.| Mar. 6,1903 | 377 151 90 80 | 18.5 
AVL EP Ol SimeIn BIOS =. cee tee eerie rer icte eters en eee ee 368.6 | 146.9 | 91.4 | 80.2 | 17.3 
M97 50n = sees Q | Lafau, Nias Island....... Mar. 23,1903 | 385 161.5 |102 80.5 | 17 
N7974De SEE Se 2 | Pulo Pinie, Batu Islands.| Mar. 6,1903 | 395 160.5 | 95 86.5 | 18.5 
Asverage ottwortemaless-e2s.-7 sas saas eee oe eee | 390 161 98.5 | 83.5 | 17.8 


; eae in the flesh by the collector, Dr. Ww. tenes 
spe, 

Geographical distribution—Nias Island and the Batu Islands, 
western Sumatra. 

This race differs very much from Ramphalcyon capensis simulu- 
rensis in its larger size, paler pileum, brighter, more bluish upper 
back, wings, and tail, and lighter, less uniform lower surface. It 
seems to be most closely allied to Ramphalcyon capensis sodalis, but 





. 
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as no one has yet obtained males of that form, final comparison is, 
of course, impossible; but so far as the females indicate, the principal 
differences lie in the lighter, less uniform lower surface, and rather 
more bluish back and wings of Ramphalcyon c. nesoeca. 

The most obvious distinctions between the present bird and Ram- 
phalcyon capensis capensis are the former’s much larger size, and its 
paler, brown-capped pileum, with little or no admixture of ochra- 
ceous; but, in addition, the chin and upper throat are usually less 
contrasted with the remainder of the lower surface. The more 
uniform under parts, the paler pileum, together with the much 
brighter, deeper, and more bluish back, wings, and tail, easily distin- 
guish Ramphalcyon c. nesoeca from Ramphalcyon c. gurial; while 
the darker, brighter, more bluish back, wings, and tail and somewhat 
paler ventral aspect separate it from Ramphalcyon c. burmanica. 

Two specimens, male and female, from Pulo Pinie, Batu Islands, 
appear to belong to this form, although they are both rather less 
bluish above than Nias examples. This is possibly to be expected, as 
indicating a tendency toward intergradation with Ramphalcyon c. 
isoptera from the Pagi Islands; and the chain of evidence would 
probably be complete were specimens at hand from the intervening 
islands. 

As is evident from the measurements above given, there is great 
difference of size between the sexes in the present race. The contrast 
in color is quite as marked, the female being very much duller and 
less bluish on upper back, wings, and tail. The divergence is con- 
fined to these parts, however, for, as in all the other forms, the color 
of the pileum and entire lower surface is apparently identical in 
male and female. The series examined is very uniform, but in some 
of the birds abrasion has somewhat lightened the tone of the lower 
parts, and made considerable similar change on the pileum, while 
the same influence has made the upper back, wings, and tail rather 
more bluish. 

The four forms of Ramphalcyon capensis that inhabit the islands 
off the northwestern coast of Sumatra fall naturally into two divi- 
sions, according to the general tone of the posterior upper surface, 
but, strange to say, they do not in this respect correspond very well 
to geographical considerations, for Ramphalcyon c. simalurensis and 
R. c. isoptera from the Pagi Islands, which are the two most widely 
separated, have dull greenish back, wings, and tail; while the two 
other races, 2. c. nesoeca, from Nisas Island, and 2. ¢. sodalis (judg- 
ing from its female) have a much brighter, more bluish shade on the 
same parts. In most other characters the differences, considered geo- 
graphically, are nearly as peculiar. 


676 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 


RAMPHALCYON CAPENSIS CYANOPTERYX, new subspecies. 


Subspecific characters.—Similar to Ramphalcyon capensis capensis, 
from Java, but larger; pileum darker, less ochraceous, and distinctly 
brown-capped; upper back, wings, and tail more bluish. 

Description—Type, adult male, No. 179210, U.S.N.M.; Tapanuli 
Bay, northwestern Sumatra, March 22, 1902; Dr. W. L. Abbott. 
Pileum and sides of head bister brown, much mixed with ochraceous, 
but forming a distinct cap; upper back, wing-coverts, and upper tail- 
coverts bluish myrtle green; wing-quills and rectrices sepia brown, 
their exposed surfaces when closed mostly greenish indigo blue; 
lower back and rump turquoise blue; chin cream buff; upper throat 
buff; remainder of lower surface, together with a broad cervical col- 
lar, rather light tawny ochraceous; lining of wing ochraceous buff. 

Measurements are as follows: 


| | Total | __ q ed Tar- 
U.S.N.M. No. Sex. | Locality. | ee eee Wing.) Tail. cul- sus. 


| (a) 


Ss = | 


MOLT eeravatcra| nes Tapanuli Bay, west Su- | Feb. 28,1902 | 368 142.5 | 94.5 | 72.5 | 15.5 


men. 



































matra 
9210S cree a Ge Alsace GOODS Mattes see usenet aoe nl O02 355 146 93,572 16 
180968.....--. od Tarussan Bay, west Su- | Jan. 15,1905 | 362 145.5 | 85.5 | 73 16) || 
matra. | | 
WSTO9S see cise a Besitan River, east Su- | Nov. 17,1905 | 380 143.5 | 91 oul elien | 
matra. 
iAveracelot tour malestescsssacceeease seanceuee eee ee ene | 366.2 | 144.4] 91.1 | 72.5 | 16.1 
W922 eee we | 9 | Tapanuli Bay, west Su- | Mar. 26,1902) 381 163 99 75 | 20 
| | Matra. 





fi Cae in the flesh by the collector, Dr. W. L. Abbott. 

Geographical distribution—Northwestern Sumatra, with Pulo 
Mansalar; northeastern Sumatra south at least to the Besitan River. 

That the bird from northwestern Sumatra is so unlike that of the 
southeastern part of this island is an interesting discovery; and, 
curiously enough, this new form is more bluish on the back, wings, 
and tail than any of the races by which it is surrounded. It may 
be distinguished from Ramphalcyon capensis malaccensis by its paler 
pileum, with usually more admixture of ochraceous, more bluish 
upper back, wings, and tail, lighter lower parts, the chin and throat 
less uniform with the rest, and slightly greater average size. It re- 
sembles Ramphalcyon capensis nesoeca, but has the pileum darker 
and usually with more ochraceous, the back, wings, and tail much 
more bluish, and the lower parts more deeply colored. It differs 
greatly, however, from Ramphalcyon capensis isoptera in its darker, 
more ochraceous pileum, much brighter and more bluish back, wings, 
and tail, and more deeply colored lower parts. 

It is smaller than Ramphalcyon capensis sodalis, has a darker 
pileum more mixed with ochraceous, and is more bluish on the back, 
wings, and tail. From Ramphalcyon c. simalurensis it differs still 
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more in its larger size, very much more bluish poster ior upper parts, 
darker, more ochraceous pileum, and paler, less uniform lower parts. 
It is smaller than either Ramphalcyon c. gurial or Ramphaleyon ec. 
burmanica, and, furthermore, departs so greatly from both in its more 
ochraceous pileum and much darker, brighter, more bluish back, 
wings, and tail that it is distinguishable at a glance. With the forms 
that have no brown cap it, of course, needs no special comparison. 

The female of this race is very much larger than the male, and 
usually more greenish on upper back, scapulars, and wing-coverts, 
but there is not much other difference. 

The single adult male from Tarussan Bay, western Sumatra, is 
like the type, though more worn. A bird from Pulo Mansalar, off 
the entrance to Tapanuli Bay, apparently belongs to this form: it 
is, according to the label, a female, and in color practically agrees 
with a female from Tapanuli Bay; but it is very small, about the 
size of males from the mainland; so that if it does not prove to 
belong to another subspecies, it is probably an immature male, not- 
withstanding its general appearance of maturity. In a few exam- 
ples of the U. S. National Museum series the pileum has a noticeable 
wash of greenish, but this is not constant enough to be diagnostic. 


RAMPHALCYON CAPENSIS HYDROPHILA, new subspecies. 


Subspecific characters.—Similar to Ramphalcyon capensis capensis, 
from Java, but larger; pileam with much less ochraceous, darker, 
and more distinctly capped with brown; lower surface averaging 
shghtly darker and more uniform. 

Description—Type, adult male, No. 170447, U.S.N.M.; Singa- 
pore Island, May 27, 1899; Dr. W. L. Abbott. Pileum and sides 
of head hair brown, the feathers more or less margined with buff or 
cream color; upper back and superior tail-coverts bluish French 
green; wings and tail largely fuscous, but when closed their exposed 
surfaces bluish myrtle green; lower back and rump nile blue; cervi- 
eal collar ochraceous buff; chin buff, shading into the ochraceous of 
the remaining lower surface; lining of wing tawny ochraceous. 
“ Feet red, claws horn brown; eyelids red; iris dark brown; bill red, 
blackish at tip.” 

Measurements are as below: 








= _—— i 1 
| r | Total | Ba Tar- 
U.S.N.M. No. | Sex. Locality. Date. length.) Wing. Tail. ale ais 
(7) | men. 
— oo ie. —| 
USE Tone ¢ Singapore Island}.......| May 27,1899 349 145.5 | 93.5 | 75 17.5 
178996... Q | Lingga Island............ Aug. 25,1901| 387 | 154 |97 | 86 | 18 
179484....... | GP Puloneintanpee ea. a... Aug. 13,1901 | 387 152 96.5 | 79.5 | 18 
AVELAPS OL CWO LGUIRIEN wicca au on cecck cco awseu sc ecues | 387 153 | 96.8 82.8 | 18 
| | | 





* Measured in the flesh by the collector, Dr. W. L. Abbott. 
> Type. 
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Geographical distribution—Islands of Singapore, Lingga, and 
Bintang, off the southern end of the Malay Peninsula. 

Of the several forms of Ramphalcyon capensis, this new one seems 
to be most closely allied to Ramphalcyon c. sodalis, but differs by 
reason of its inferior size, and darker, more ochraceous pileum. It 
is larger, with a more ochraceous pileum, and much brighter, more 
bluish back, wings, and tail than Ramphalcyon c. simalurensis; while 
it differs so greatly from both Ramphalcyon c. burmanica and R. c. 
gurial in its smaller size, more ochraceous pileum, and much brighter, 
darker, more bluish back, wings, and tail, that it is separable at a 
glance. It is somewhat similar to Ramphalcyon capensis cyanop- 
teryx, but has the back, wings, and tail much less bluish, and the 
pileum usually hghter; it differs from Ramphalcyon capensis nesoeca 
in its smaller size, darker, more ochraceous pileum, more deeply and 
uniformly colored lower surface, and rather less bluish wings; and 
it is very unlike Ramphalcyon capensis isoptera, on account of its 
much brighter, more bluish back, wings, and tail, more ochraceous 
pileum, and darker, more uniform under parts. 

It may seem unwise to describe another form of Ramphalcyon 
capensis from so near the type-locality of Ramphalcyon c. malaccen- 
sis, but the birds from Singapore, Lingga, and Bintang islands are 
clearly not 2. ¢. malaccensis, of which the Museum has a good series 
from the Malay Peninsula, nor are they 2. c. capensis; and although 
in fact somewhat intermediate between these two, are yet different 
enough to be worthy a name. So far as it is possible to tell from 
the limited series now at hand, the birds from all three of the above- 
mentioned islands are identicgl. 


RAMPHALCYON CAPENSIS MALACCENSIS (Sharpe). 


Pelargopsis malaccensis SHARPE, Proc. Zool. Soc. Lond., 1870, p. 67 (Ma- 
lacca, Malay Peninsula). 

Subspecific characters—Similar to Ramphalcyon capensis hydro- 
phila, but pileum much darker and much less mixed with ochraceous. 

Measurements.—Six males: Wing, 137.5-146 (average, 141.5) ; 
tail, 86-94 (average, 89.9) ; exposed culmen, 68.5-75 (average, 71.2) ; 
tarsus, 16-18 (average, 16.8). Three females: Wing, 147-156 (aver- 
age, 152.8); tail, 98-100 (average, 99.3); exposed culmen, 73-78.5 
(average, 76.3) ; tarsus, 18.5-19 (average, 18.8) mm. 

7'ype-locality—Malacca, Malay Peninsula. 

Geographical distribution—Malay Peninsula south of Tenasse- 
rim. 

This well-marked race may easily be distinguished from Ramphal- 
cyon capensis capensis by its much darker, less ochraceous pileum, 
and more deeply colored, more uniform lower surface; from Lam- 
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phalcyon c¢. burmanica by smaller size, deeper brown ‘pileum, and 
darker, brighter, more bluish back, wings, and tail; and still more 
readily from 2. ¢. gurial by far more deeply, more uniformly colored 
under parts, in addition to the same characters by which it is sepa- 
rated from 2. ¢. burmanica. It differs much from both Ramphaleyon 
c. simalurensis and Ramphaleyon c. isoptera in its darker pileum, 
decidedly brighter, more bluish back and wings, and additionally 
from the latter in its darker, more uniform lower surface. It is more 
nearly hke Ramphalcyon c. sodalis and PR. c. nesoeca, but is smaller, 
has a much more deeply colored pileum and usually darker ventral 
surface. With the several forms that have a plain ochraceous or 
buffy pileum no special comparison of 2. ¢. malaccensis is needed, 
while the differences that separate it from Ramphaleyon c. cyanop- 
teryx have already been fully discussed. 

There is rather more than usual purely individual variation in this 
race, affecting the depth of color on the pileum as well as the lower 
parts, but not so much the posterior upper surface. There is some- 
times a slight gloss of greenish on the pileum. These variations may 
account for the supposed occurrence of Ramphalcyon capensis capen- 
sis (olim fraseri) within the territory of 2. ¢. malaccensis; for since 
these two forms intergrade, and as they do not migrate, they, of 
course, nowhere live in the same locality. Sexual distinctions—the 
larger size, and duller, less bluish posterior upper parts of the fe- 
male—are about as usual, but are rather less pronounced than in the 
forms from some of the islands off the western coast of Sumatra. 

Measurements given above are from the subjoined specimens: 

















—— i os =a * | oa se arene se = La ae ee 
U.S.N.M. No. | Sex. Locality. Date. Collector. 
| 
163787......- Z EDOM: L7OWEDI SIGN ace cyece sara c ink July 6,1896 | Dr. W. L. Abbott. 
153782. . NG Senne Goths. - oes ioe enn seen Ota esi May 10,1896 Do. 
153784. . ah eae esas aes cee ore cot kamen cH June 27,1896 Do. 
175055. . xe St Packa, Tringanu, Malay Peninsula..| Sept. 26, 1900 Do. 
sp g2.15) RS Sel i Jambu Luang, Johore, Malay Pen- | Aug. 2,1901 Do. 
| insula. 
100235. . POR Wa Mien Gorath eee eee es ee ae eee Meee 
153786. - Sy | MELOUs WO Wel BlAM occ. occu aoc che July 4,1896 Dr. W.L. Abbott. 
153783. . OP ees COS See eee ol eee oes: | May 22,1896 Do. 
153785. OO Tse CLE eae oe a see a 2a June 27,1896 Do. 
= uN LS eee “ ———4 


RAMPHALCYON CAPENSIS FLORESIANA (Sharpe). 


Pelargopsis florisiana SHARPER, Proc. Zool. Soc. Lond., 1870, p. 68 (Floris). 
Pelargopsis sasak VORDERMAN, Nat. Tijdschr. Ned. Ind., LIV. 1895, p. 334 
(Laboean hadji, Lombok Island). 


Subspecific characters —Similar to Ramphalcyon capensis ma- 
laccensis, but top and sides of head strongly washed with green ; lower 
parts paler ochraceous. 


mies, 4 page 676. 
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Measurements.—W ing, 145; tail, 91; culmen, 81; tarsus, 11.5 mm. 

Type-locality—Island of Flores. 

Geographical distribution.—The islands of Flores and Lombok. 

No specimens have been examined, and this race is here recognized 
on the strength of Doctor Sherpe’s descriptions,’ by which its validity 
is indicated. The Lombok bird, too, described as Pelargopsis sasak by 
Vorderman,’ is above synonymized on the authority of Doctor 
Sharpe.° 








4@Proc. Zool. Soc. Lond., 1870, p. 68; Cat. Birds Brit. Mus., XVII, 1892, p. 103. 
bNat. Tijdschr. Ned. Ind., LIV, 1895, p. 334. 
¢ Hand-List Gen. and Spec. Birds, II, 1900, p. 49. 


ALCYONARIA OF THE CALIFORNIAN COAST. 


By Cuares C. Nutrine, 
Professor of Zoology, State University of Iowa, Iowa City. 


The collections upon which this report is based were obtained for 
the most part by the U. S. Fisheries steamer Albatross while on her 
cruise off the Californian coast during the year 1904. The collec- 
tions of the University of California also furnished much interesting 
material. A few species were found in the collection of the Marine 
Biological Association of San Diego, and others were kindly placed at 
my disposal by Stanford University. The writer is under great obli- 
gation to the management of the Marine Biological Laboratory at La 
Jolla and the Hopkins Laboratory at Pacific Grove for laboratory 
facilities and other valued courtesies during the time he was at work 
on these collections. 

Almost no work had been done on the Aleyonaria of the Californian 
coast previous to the summer of 1905, when the writer was commis- 
sioned by the Bureau of Fisheries to investigate the aleyonarian fauna 
of that region. 

In 1863 Prof. W. M. Gabb published descriptions of a few species 
in the Proceedings of the California Academy of Natural Sciences. 

From 1864 to 1868 Prof. A. E. Verrill published a number of papers 
containing descriptions of Aleyonaria of the Pacific coast, the most 
important being a Review of the Corals and Polyps of the West 
Coast of America.* This is an exceedingly important paper, but 
deals almost exclusively with forms occurring south of the region at 
present under consideration, and includes descriptions of less than 
half a dozen species from north of Mexico. 

In 1902 Dr. Th. Moroff published his Studien tiber Octocorallien, 
in which he describes three new species of pennatulids? from the 
Californian coast. 

Aside from a few scattering references, the above are all of the 
papers that I have been able to find dealing with the Aleyonaria of 





« Trans. Connecticut Acad. Arts and Sci., I, Pt. 2. 
6 Zodlogische Jahrbiicher, Abtheilung fiir Systematik, Geographie, und Biologie 
der Thiere, XVII, 1902, p. 363. 
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the region under consideration. ‘This scarcity of literature is prob- 
ably due to the fact that the region is singularly barren of aleyonarian 
life so far as the shallow-water fauna is concerned. Quite the con- 
trary is true of the deeper water off the Californian coast, and it 
remained for the Fisheries steamer Albatross to demonstrate this 
fact during the operations of that vessel in 1904, which yielded the 
greater part of the material upon which the present paper is based. 


SYSTEMATIC LIST OF CALIFORNIAN ALCYONARIA IN THIS REPORT. 
Order ALCYONACEA. 


Family CORNULARID. 
Telesto rigida. 
Telesto ambigua. 
Sympodium armatum. 


Family ALCYONID&. 
Anthomastus ritteri. 
Order PENNATULACEA. 


Family PENNATULIDA. 
Pennatula aculeata. 
Ptilosarcus quadrangularis. 
Halisceptrum cystiferum. 

Family StyLaTuLip#. 
Stylatula elongata. 
Acanthoptilum gracile. 
Acanthoptilum pourtalesii. 
Acanthoptilum album. 
Acanthoptilum scalpelliforme. 
Acanthoptilum annulatum. 

Family VrrGULARIDS. 
Balticina pacifica. 
Balticina finmarchica. 

Family FuNICULINIDs. 
Funiculina armata. 
Halipteris contorta. 

Family StacHYPTILID#. 
Stachyptilum superbum. 
Stachyptilum quadridentatum. 

Family ANTHOPTILIDA. 


Anthoptilum grandiflorum. 

Family UMBELLULIDA. 
Umbellula magniflora. 
Umbellula hucleyi. 
Umbellula loma. 

Family Proroprruipa. 
Distichoptilum verrillir. 

Family RENILLID&. 


Renilla amethystina. 
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Order GORGONACEA. 
Suborder HOLAXONIA. 


Family Prono. 

Caligorgia sertosa. 

Plumarella longispina. 

Family Muricerp. 

Elasmogorgia jilijormis. 

Muricella complanata. 

Eumuricea pusilla. 

Family PLEXAURID&. 

Psammogorgia arbuscula. 

Psammogorgia simplex. 

Psammogorgia torreyi. 

Psammogorgia spauldingi. 

Family GORGONIDA. 

Leptogorgia flore. 

Leptogorgia purpurea. 

Leptogorgia cary. 

Stenogorgia kofoidi. 

A glance at the foregoing list shows that the most striking feature 
of the collection is the number and variety of pennatulids, there 
being 20 of these beautiful forms out of a total of 38 aleyonarians. 

Remembering the large number of Muricide and Plexauride 
described by Verrill from the west coast south of the United States, 
it is somewhat surprising that more numerous representatives of 
these groups are not included in the present list. This is probably 
due to the fact, before referred to, that Verrill’s material was largely 
from shallow water, while the present collection was mostly from 
deep water. 

The only aleyonarians that the writer saw in shallow water while 
working on that coast were Stylatula gracilis and Renilla amethys- 
tina, both pennatulids. So far as could be ascertained, no other 
aleyonarians had been collected from shallow water, either at La 
Jolla, where the laboratory of the Marine Biological Association of 
San Diego is located, or at Pacific Grove. The coast at both these 
places is rocky and furnishes many almost ideal habitats for aleyo- 
narian life, and the reason for its almost entire absence is not evi- 
dent, especially in view of its abundance along the Central American 


coast. 
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Bathymetrical and geographical distribution of Californian Alcyonaria. 
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[The asterisk (*) indicates a new species. ] 


The most important fact brought out by the foregoing list is the 
entire absence of forms known from the American coast north of 


California. 


Aside from this purely negative showing, the most strik- 


ing feature of the list is the remarkable diversity of the derivation of 
this fauna, its relationships being almost exactly equal in respect to 
the faunas of the Pacific coast south of California, the Western 
Pacific, the eastern coast of the United States, and the West Indies. 

Another interesting feature is that the relationship with the Atlantic 
and Pacific faunas is almost exactly equal. 

The collection is hardly extensive enough to warrant any generali- 
zations, and even if this were not so, this singular equivalence of 
relationship would signify little beyond the wide distribution of the 
Alcyonaria in comparatively deep water. 
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SYSTEMATIC DISCUSSION AND DESCRIPTION OF SPECIES. 
Order ALC YONACEA. 


Fixed colonial forms without an axis cylinder. 
Family CORNULARID%. 
Polyps with solenia; or branched and bearing lateral buds. 
Genus TELESTO. 


Axial polyps, from the walls of which lateral polyps bud forth. 
Walls containing spicules. 


TELESTO RIGIDA Wright and Studer. 


Telesto rigida Wricut aNp Stuper, Challenger Reports, the Alcyonaria, 1889, 
p- 261. 

Base of attachment not present; colony, in typical specimen, 
33 mm. high; longest branch, 30 mm.; average diameter of main 
stem, 2.56 mm., widening distally. 

The main stem is the elongated body of the parent body wall, from 
which daughter polyps branch; these also give off buds, making three 
generations, asit were. The stem and calyces of the daughter polyps 
are rather faintly corrugated, the corrugations becoming almost obso- 
lete on distal parts of calyces. Margins with 8 lobes and almost 
translucent. 

The spicules are warty, short spindles, with a few crosses and slen- 
der spindles. 

Color.—Almost white in specimens preserved in formalin. 

Locality.—Station 4422, east point of San Nicholas Island bearing 
S. 6° W., 2.5 miles distant. Depth, 31 fathoms. 

There were also two specimens in the collection of the University 
of California, labeled ‘Sta. XXI, haul 2, June 20, 1901,” off Santa 
Catalina Island, 43 fathoms, and ‘‘Sta. LVII-H. I., 50 fathoms, 
July 17, 1903,” from off San Diego. 

These specimens agree in essential characters with the original 
description. 

In some places the corrugations in the calyces are well marked, 
while in others they are almost obsolete, showing that their presence 
or absence can hardly be a good specific character. 

The Challenger secured this species at Station 71, west of the 
Azores, at a depth of 1,675 fathoms. 
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TELESTO AMBIGUA Nutting, new species. 


Plate LX XXIV, figs. 1 and 2; Plate XC, fig. 1. 


Colony growing from an expanded, more or less membranous base, 
and forming a tangled mass in which it is difficult to distinguish indi- 
vidual stems; longest stem attaining a height of 19 mm. The stem, 
or body of the mother polyp, gives off daughter calyces without any 
regularity whatever. In one case an individual attains a height of 
about 14mm. Calycular wall with 8 longitudinal corrugations armed 
with spicules placed lengthwise, and ending at the margins in 8 
rounded points. The corrugations are lighter in color than the inter- 
vening spaces, and somewhat broader, giving a decidedly striated 
appearance to the calycular walls. 

The calyces enlarge shghtly and gradually toward the margins; 
and are often curved, when long. In some cases there are calyces 
of the third generation. 

The polyps are all so retracted that details of their structure can 
not be ascertained without sectioning. 

The spicules are very slender spindles, almost needle like, with 
their outer surfaces rather closely beset with thorn-like processes. 
They are most numerous in the longitudinal rugosities on the calycular 
walls. 

Color.—Pale yellowish brown, growing lighter distally; the inter- 
vals between the rugosities are greenish. 

Type-specomen.—Cat. No. 25421, U.S.N.M. 

Locality.—Station 4514, Monterey Bay, Point Pinos light-house 
bearing S. 39° E., 10.7 miles distant; 524 fathoms. 


Genus SYMPODIUM. 


Polyps arising from a thin, leathery membrane, retractile. Spic- 
ules small and disk-shaped. 


SYMPODIUM ARMATUM Wright and Studer. 


Sympodium armatum Wricutr and SrupeEr, Challenger Report, Alcyonaria, 
1889, p. 272. 

Specimens which agree well with the original description were 
found at the following stations: 

Station 4311, Point Loma light-house bearing N. 32° E., 8.5 miles 
distant; 110 fathoms. 

Station 4515, Monterey Bay, Point Pinos light-house bearing S. 
18° E., 8.1 miles distant; 495 fathoms. 

Challenger Station 56, latitude 30° 08’ 45” N., longitude 64° 59’ 35” 
W.; 1,975 fathoms. 
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Family ALCYONIDA. 


Genus ANTHOMASTUS. 


Colony a fleshy rounded head supported by a short thick stem 
devoid of polyps; polyps large, scattered, and completely retractile; 
zooids present, scattered between the large polyps. 


ANTHOMASTUS RITTERI Nutting, new species. 
Plate LXXXIV, fig. 3; Plate XC, fig. 2. 


Colony growing from a rounded, expanded, disk-shaped base; 
stem short and stout, devoid of polyps; head flattened, mushroom- 
shaped, kidney-shaped in longitudinal section. The stem is very 
rugose in specimens in formalin, livid whitish in color, 52 mm. long, 
22 mm. in longest median diameter. The head is 72 mm. long, 57 
mm. broad, and 26 mm. deep. 

The large polyps are irregularly scattered over the entire head, 
without any well-marked bare areas, although they are rather sparsely 
distributed as a rule. The polyps have the body transversely and 
longitudinally wrinkled; 9 mm. to base of tentacles; tentacles 8 mm. 
long in specimens preserved in formalin. The polyps are com- 
pletely retractile, but the verruce do not close over the retracted 
polyps, leaving sunken pits about 6 mm. in diameter. The younger 
polyps are interspersed among the older, but there seems to be no 
regular intergradation in size between old and young. In smaller 
specimens, however, this is not the case. The body cavities run 
down through the stem as in Renilla. 

The zooids are distributed densely over the entire surface of the 
capitulum, covering it with their minute verruce, giving a distinctly 
granulated appearance to those portions not occupied by the polyps. 

The spicules are of three types: 1. Needle-like forms imbedded 
in the surface of the capitulum. These are the most abundant. 2. 
Bar-like forms which are thickly crowded in the polyp walls. 3. 
Stars and double stars crowded on the surface of the capitulum 
between the siphonozooids. The zooids are surrounded by tufts of 
needle-like spicules. 

The color of the polyps is deep crimson red, the lower + part of the 
bodies lighter. The general surface of the eeeaiae is purplish 
pink. The stem is livid. One of the naturalists on the Albatross 
succinctly described the appearance of this species when he said 
that it resembled ‘‘an early rose potato stuck full of red cloves.” 

Ty pe-specimen.—Cat. No. 25422, U.S.N.M., Albatross station 4415. 
| ation 4415, NE. point Santa Barbara Island N. 
89° W. 4.7 miles, 438 fathoms; Station 4418, SW. rock, Santa 
Barbara Island, N. 8° E. 6.9 miles, 238 fathoms; Station 4423, 





E. Point San Nicholas Island S. 6° W. 2.5 miles, 216-389 fathoms; 
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Station 4429, Gull Island N. 21° W. 2.9 miles, 506-680 fathoms; Sta- 
tion 4461, Point Pinos light-house S. 3° E. 9.3 miles, 285-323 fathoms. 

This striking species is named in honor of Prof. William E. Ritter, 
of the University of California. 


Order PENNATULACEA. 


Colony free, consisting of a central stem, bearing polyps on its 
distal portion. Polyps either sessile, or borne on lateral leaves. A 
horny axis usually present. In addition to the polyps, zooids are 
usually found in this group. 


Family PENNATULID. 


Colony in the form of a true feather, leaves or pinnules large and 
evident. 
Genus PENNATULA. 


Zooids on the ventral side of the rachis only. Spicules scattered 
over the entire surface, not confined to the borders of the leaves. 


PENNATULA ACULEATA Danielssen. 


Pennatula aculeata DANIELSSEN, Forh. Vid.-Sel., Christiania, 1858, p. 25. 


Numerous specimens collected by the Fisheries steamer Albatross 
seem to be of this exceedingly variable species. The following is a 
description of a typical colony: | 

Total length of colony 119 mm.; length of stem 45 mm. Stem 
distinctly swollen just below the rachis, the fleshy part abruptly | 
pinching out about 7 mm. from the end, leaving bare the horny axis — 
which expands into a terminal, transparent, greatly flattened knob © 
or club. This is probably due to mutilation. 

Leaves 23 pairs, the longest 17 mm. long by 3.5 broad, closely 
approximated. 

There are about 10 calyces to each full grown leaf, their margins 
being surmounted by 8 slender acute points formed mainly by con- 
verging spicules. 

Zooids densely crowded on the ventro-lateral surface, leaving a 
broad median band bare. Each zooid is guarded by a stockade of — 
5 to 10 spicules on its proximal side. 

Spicules of the usual pennatulid type, the longest forming the 
calycular teeth and along the lower edges of the leaves, where they 
furnish a stiff support. They also form longitudinal bands between | 
adjacent polyps, marking the surface of the leaf. 

Color.—Zooids deep carmine red, pinne yellow, streaked closely 
with crimson. Stem and bare portion of rachis dull brownish 
yellow. The general effect is a dull crimson for the colony as a 
whole. 
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Distribution.—Station 4378, Point ‘Loma licht- house bearing N. 
57° EK. 11 miles, 458-594 Pathonts; Station 4417, SW. rock, Santa 
Barbara Island, bearing N. 8° W. 6.3 miles, 29 fathoms; Station 
4425, E. point San Marcos Island bearing 8. 7° E. 218 miles, 1,100 
fathoms; Station 4432, Brockway’s Point, Santa Rosa Island, bear- 
ing S. 8 miles, 275-270 fathoms; Station 4433, Brockway’s Point, 
Santa Rosa Island, bearing S. 10° E. 7.5 ae, 265-243 fathoms; 
Station 4436, Harris pont San Miuel Island, S. 7° E. 9.8 miles, 
271-264 fathoms. 

This species is abundant and widely distributed on our North 
Atlantic coast, according to Verrill. It is also a common species on 
the eastern shores of the Atlantic and in the North Sea. 


Genus PTILOSARCUS. 
Calyx with two teeth. Polyps without spicules. 
PTILOSARCUS QUADRANGULARIS Moroff. 


Plate LXXXIV, figs. 4-10; Plate LXXXV, figs. 1-11; Plate XCI, figs. 1-2. 


Ptilosarcus quadrangularis Mororr, Zool. Jahrb., Abth. Syst. Geog. und Biol. 
Thiere, XVII, 1902, p. 385. 

A rather small specimen, in alcohol, measures 200 mm. in length. 
Stem much swollen and longitudinally wrinkled, 93 mm. long and 
37 mm. in diameter at widest part, which is Shout 12 mm. below the 
rachis. Axis 150 mm. long. 

Pinne 52 on each side, the largest being 32 mm. dorso-ventrally, 
and 25 mm. in greatest width from stem to margin. Polyps in 
transverse rows on edges of pinne, there being about three rows of 50 
each on a medium-sized leaf. Calyces immersed to their margins, 
each with a distinctly bimucronate margin. 

Zooids: The ventral surface of the rachis is covered with a dense 
mass of zooids divided by a clearly defined median band. The 
zooids extend around laterally to the bases of the very short peduncles 
on which the pinne are borne. 

The spicules are of the regular pennatulid type, being long spindles 
or needles without verrucee. They occupy a band on the edges of 
the pinne about 2 to 3 mm. in width. 

Color of the above-described specimen, a dull, brownish yellow. 
The color varies greatly, however, there being some specimens of a 
bright orange red, and others distinctly violet or even purple in color. 

Distribution.—Station 4420, E. point San Nicholas Island S. 77° W. 
5.7 miles, 33-32 fathoms; Station 4422, E. point San Nicholas Island 
S. 6° W. 2.5 miles, 31-32 fathoms; Station 4460, Monterey Bay, 
Point Pinos light S. 12° E. 10.8 miles, 52-67 fathoms. 

Numerous specimens are also in the collection of the Hopkins 
Laboratory at Pacific Grove. 

Proc. N. M. vol. xxx y——44 
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The abundance and excellent state of preservation of the material 
of this species in the collection of the Hopkins Laboratory at Pacific 


Grove, and the fact that this material was kindly placed at the dis- 


position of the writer for study, and, so far as necessary, for dissection ; 
together with the typical nature of this pennatulid and the apparent 
absence of any even fairly complete account of the anatomy of any 


member of the order published in English, have induced the writer to” 


seize the opportunity to make a fairly exhaustive study of this 


species and a representation of its anatomy by the use of photography. — 
One of the first facts brought to light in the study of this material is — 


the remarkable variation in size, color, and number of leaves, as is 
shown in the following table: 


| Length in inches. | Number | 








Number. —}| of pairs Color. 
Stem. | Rachis. | of leaves. | 

NOMS ccs ec ne Se eee eee eceee 104 ws 50 | Yellowish salmon. 
INO: Dee eee re i eee ae eee teeeeeees 5k 5 44 | Purplish violet. 
ISOs 8) sesoesec aoe Aan aasae saeaneanesocsaas a 83 57 | Salmon. 
INO: i428 Lee ee Riot mae ae cee eee sere ere 3.9 5.3 52 | Violet wash over orange. 
INO note See ee eee eeeteee es ae 11 7.5 48 Salmon yellow. 
INORG eee Seon e we ocean eee merae 22.5 75 52 | Do. 
INO AT ee ce oe to er Seopa ees 6.7 5 53 | Do. 
INON Senta Sete eee ee eae meena see ser 5.7 6.4 58 | Do. 
No MORS sea oe ee en ere ame ee 5.2 4.2 42| Do. 
INOMal ON Sse cern ce atte = neo peer ee eeerane 5.4 5.3 39 Do. 
INOW ae St BE See: Serene eee era 7 6.1 50 | Violet wash over orange. 
INO SD recta maces sine serena eer 5.8 6.5 42 | Purplish violet. 
NDR Reese bee Sos SSS ebnnboctstags Saeco snne| 2.2 1.9 20 | Dull yellow. 
INO: Ae ence ees ee eer cee er ener 26 ai | 17 | Light corn yellow. 














It is evident that the proportionate length of stem to rachis is 
exceedingly variable, one specimen having a stem 6 inches long and 
rachis 22.5 inches, while another (No. 7) has the rachis longer than 
the stem. This is doubtless due to the fact that the stem is com- 
posed largely of a tissue that is truly erectile,” so that the length of an 
individual stem will vary greatly at different times. The method of 


| 






killing and the state of expansion at death will largely determine the 


length of the specimen. 

The violet color seems, at first sight, to be due to sexual maturity ; 
but there are in the collection of the University of California three 
specimens taken near Pacific Grove averaging only a little over 2 
inches in length, which have but 16 pairs of leaves, and which I can 
not differentiate from this species. Their color is light-pinkish purple, 
the stem being a dull dark red, but yellow at the end? Two of these 
specimens are illustrated by fig. 9 on Plate LX XXIV. 

There are two specimens showing irregularities or abnormalities. 

No. 7 has a new leaf intercalated between two old ones, and a small 
leaf is growing directly from the upper flat surface of a fully-developed 
one. 


« This fact is well known to the local Chinese fishermen, who secure this species on 
their trawl lines, and have a name for the species based on this character, 
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No. 11 has a number of more or less aborted leaves springing irreg- 
ularly from the mass of zooids on the ventral side, as shown in 
Plate LXXXIV, fig. 8. The calyces on these aborted leaves appear 
to be quite normal. In one case there is a single calyx springing from 
the line of juncture of the leaf base and rachis on the ventral side. 
All of these abnormalities are on one side of the bare ventral space. 


ANATOMICAL STUDY OF SPECIMEN NO. 1. 


Stem flabby and much corrugated longitudinally, enlarging imme- 
diately below junction with rachis to a diameter of 1.9 inches and 
narrowing gradually to the proximal end. There is a distinct opening 
at the lower end. 

Axis (dissected out from dorsal side), proximal end 6.7 inches from 
the proximal end of stem. Axis extends from this point to one 3.2 
inches from distal end of feather. The axis is overlaid by a longi- 
tudinal membrane extending across the stem cavity and adherent 
below to the inner surface of a similar membranous sectum on the 
ventral side. It is therefore situated in a separate chamber running 
lengthwise of the feather and adherent to the dorsal and ventral walls 
of this chamber, which it divides into two lateral halves. This, which 
T will call the ‘‘axial chamber,” is quite small and inconspicuous, and 
might readily be overlooked in certain sections. There is a similar, 
but larger, longitudinal chamber between the axial chamber and the 
dorsal wall of the stem, and another which is ventral to the axis. 
There are thus four chambers in all: The right axial, left axial, dorsal, 
and ventral. 

The dorsal chamber is much the largest, the ventral next in size, 
and the two axials much smaller. This is the condition in a section 
near the distal end of the axis. Farther down, where the leaves are 
best developed, the four chambers change their relative size. Here 
the dorsal is largest, the two axials next, and the ventral smallest, as 
shown in the lower section illustrated in fig. 2, Plate LXXXYV. 

The total length of the axis is 7.9 inches and its greatest diameter 
0.14 inch. It is square in section, tapering gradually at each end. 

A cross section of the stem just below the rachis, but not below the 
proximal end of the axis, is shown in the upper left-hand figure in 
fig. 2, Plate LXXXV. Here the four chambers are almost equal, the 
axis being approximately in the center. 

A similar section taken through the stem below the axis cylinder 
and about 3.2 inches from the proximal end of the stem is nearly 
round and 1.3 inches in diameter. The wall is about 0.24 inch thick 
and is bounded by an outer and an inner membrane, as shown in the 
upper right-hand section in fig. 2, Plate LXXXV. Between these 
membranes is a vesiculated structure, well shown in the photograph. 
Here the stem cavity is divided by a longitudinal membranous par- 
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tition into two nearly equal chambers which are roughly half-moon 
shaped in section. This septum is not perforated, but the walls of the 
chambers which constitute the inner wall of the stem are marked by 
rather regularly distributed linear to ovate openings, the longest 
diameter of which is transverse to the long axis of the stem. These 
openings, on account of their function, may be called stomata. 
(Plate LXXXV, fig. 3.) 

In other sections still nearer the proximal end of the stem it is seen 
that the membrane dividing the stem cavity into two chambers is 
really double, the two layers being divaricated at the ends of the par- 
tition, the spaces thus bounded by the split ends of the partition and 
the portion of the inner wall of the stem between them being the much- 
reduced right and left axial chambers. 

A section taken across the rachis above the termination of the axis 
shows that the chambers are all much reduced in size. the partitions 
between them being thickened into fleshy masses of considerable 
consistence. 

The canals entirely disappear near the end of the rachis, which ter- 
minates in a little rounded knob covered at its extremity with a mass 
of needle-like spicules. 


THE LEAVES. 


There are about nine pairs of rudimentary leaves below the first pair 
with developed polyps. The lowest of these is extremely minute and 
placed on a level with the lowest of the zooids on the dorso-lateral 
aspect of the rachis. They are edged with a single row of rounded 
papille, which are, in fact, rudimentary calyces. 

The smallest papilla are on the inner and the largest on the outer 
ends of the leaves. At the outer end there is a tendency toward a 
zigzag arrangement of these papille, indicating the incipiency of the 
formation of two rows. 

In the second pair this tendency is still more marked, there being 
two rather well-defined rows of papillee extending nearly to the inner 
ends of the leaves, and at about the sixth pair the rows extend the 
entire length of the leaf border. 

The third leaf has three rows of papillze on its outer side, and these 
grow more and more complete in successive leaves until on the eighth 
leaf they extend along the entire border. 

The bimucronation of the calyces appears on the outer part of the 
seventh leaf, while the tentacles of the polyps appear first on the outer 
polyps of the ninth pair of leaves. Here the polyps are rosette- 
shaped, when viewed from above, while on the tenth pair fully devel- 
oped polyps with normal tentacles are seen. 

This pair can thus be considered the first pair of functional leaves. 
There are about 30 polyps to the row, and the leaf is narrow and 
scalpelliform. 


iethettiatee 
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The twelfth leaf begins to show signs of the frilled border which is 
characteristic of the species. Beyond this, going upward, the leaves 
increase regularly in size and complexity of frilling, the largest being 
at about the middle of the rachis. (See Plate LX XXIV, figs. 7 and 8.) 

A typical, full-sized leaf measures 4.2 inches around the sinuations 
of the polypiferous border, but is only 1.4 inches in greatest length, 
measured in a straight line, and has 75 polyps in the outer row, or 
about 275 to the entire leaf. The writer estimates that there are 
about 25,000 polyps to the entire colony. 

Each leaf nearly meets its fellow on the dorsal side of the rachis, but 
not on the ventral, as shown in figs. 7 and 8, Plate LXXXIV. The 
leaves are very closely set and retain nearly their maximum size to 
near the distal end of the colony, where they diminish rapidly, forming 
a rosette-shaped mass at the apex of the colony, as illustrated in 
fig. 1, Plate LXXXV. 


THE CALYCES. 


The individual calyx is terete in form, about 3 mm. long, each 
coalescing with its neighbors on either side so that only the margins 
are exserted. The margin is ornamented with two rounded rather 
prominent teeth, which are opposite and situated in the upper and 
lower sides of the margin in the natural position of the leaf. This is 
well shown in fig. 5, Plate LX: X XV, which is a photograph of the edge 
of a leaf in a vertical instead of a horizontal position, the camera 
being focussed on a single row of calyces, shown to the left of the 
figure. 

Owing to the crowding of the calyces it is sometimes difficult to 
make out the number and position of the teeth, particularly when the 
polyps are expanded. 

When the polyps are retracted, the teeth are more or less approxi- 
mated, those from the opposite sides of the margin closing over the 
calycular opening. When the polyps are expanded, the teeth are 
widely divaricated. 

A cross section of a leaf just below the calyces shows that the latter 
are continued downward by partitions that extend across the leaf, 
connecting its lower and upper surfaces. It thus comes about that 
these longitudinal chambers, which are continuous with the body 
cavities of the polyps, are uniserial, while the polyps on the border are 
in three and sometimes four series. This appears to be due to the 
crowding of the polyps which originally are in one row and are thrown 
into three rows by the fact that the edge of the leaf can not accom- 
modate them in one row. <A section taken across this polypiferous 
border at about the level of the esophageal tubes of the polyps shows 
this very well as will be seen on consulting the upper section of fig. 8, 
Plate LXXXV. The middle and lower sections of the same figure 
show that the chambers which are continuations of the body cavities 
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are in one series, but much narrower than the body cavities shown in 
the upper section. 

The leaf, then, below the polypiferous border, is divided into a great 
number of quadrangular but narrow chambers, which are parallel to 
each other and are separated from each other by septa which connect 
the upper with the lower surfaces of the leaf. The chambers extend 
from the body cavities of the polyps on the border of the leaf to a 
semicircular canal yet to be described at the base of the leaf. There 
is thus a chamber to each polyp, and a careful examination of the 


sections of the leaf which cut across these chambers will show that 


each of the four sides of the chamber bears the continuations of two 
mesenteries, each septum between chambers bearing four, or two on 
each side. As they approach the base of the leaf these chambers 
become narrower until they are almost linear, and the regularity of 
the arrangement of the mesenteries becomes deranged. But it is 
still usually possible to detect eight mesenteries to each chamber. 

A section across a leaf of a sexually mature colony will reveal 
numerous ova or spermaries, all of which seem to be attached to the 
mesenteries which run down the sides of the partitions between the 
chambers, as is shown in fig. 9, Plate LX XXYV. 

The ova do not extend far below the bottoms of the cesophageal 
tubes, however, and a section near the basal part of a leaf will be 
devoid of them. 

At the extreme base of each leaf these chambers open into a com- 
paratively large canal that is inside of the leaf where it joins the rachis, 
and follows the curve of the line of junction of leaf and rachis for most 
of its length, but finally plunges into the mass of spongy tissue under 
the ventro-lateral aspect of the rachis and just beneath the mass of 
zooids. This canal terminates blindly at its other end in the basal 
portion of the leaf on the dorsal side of the rachis. 

Fig. 6, Plate LX X XV, shows a magnified view of the side of a leaf, 
and the longitudinal markings made by the partitions between the 
chambers are plainly seen. 

THE POLYPS. 


These are of the regular aleyonarian type, with 8 fringed tentacles. 
They are white in color, and are expanded, in formalin specimens, 
about 4mm. above the calycular walls. The polyp mouth is usually 
transverse to the polypiferous band of the leaf. Tentacles with 
about 20 papille on each side. 

The mesenteries show plainly through the translucent walls of the 
polyps. Four of these bear ova and are disposed as described under 
the head of ‘“‘Calyces.”’ 

There are no spicules, either in the tentacles or body walls of the 
polyps. ; 


ee 
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THE ZOOIDS. 


The two zooid bands extend the whole length of the rachis, being 
over 7 inches long and 0.6 broad at the widest part, narrowing 
gradually distally, and ending each in a somewhat curved lobe 
proximally. The mass is swollen and turgid to within about 4 
inch of the proximal end, where it is suddenly contracted, the remain- 
der being on a lower level, as seen from the ventral aspect. This 
proximal area on each band seems to be occupied by undeveloped 
zooids, as they are much smaller and less prominent than elsewhere. 
_ The bare streak between the lateral bands of zooids is about half 
an inch broad at its widest part basally, and becomes almost oblit- 
erated distally. Its width and also the extent to which it is depressed 
between the lateral bands depends largely on the extent to which 
the rachis is inflated and the method of preparation of the specimen. 

Both edges of the lateral bands are perfectly even, straight, and 
clearly defined. The bands do not reach the leaf bases laterally by 
about 0.16 of an inch. 

The zooids are densely crowded together over the whole surface of 
the bands, and are greatly distorted by mutual pressure, so that their 
real shape is hard to ascertain, their outline being as varied as so 
many cobblestones in a pavement. (Fig. 10, Plate LXXXV.) 

In general they present the appearance of conical or dome-shaped 
papille, inclined somewhat toward the distal end of the colony and 
surrounded or partly surrounded. by spicules. A terminal mouth is 
present, but closed so tightly that nothing but a slight depression can 
be seen. There are no true tentacles, although a scalloped appear- 
ance around the periphery of the zooid might suggest them. 

Many minute zooids are crowded between the larger ones, as if 
there were a succession of these structures in various stages of growth; 
moreover, there are many deep infoldings and convolutions of the 
surface which bears the zooids, so that many of the latter are carried 
some distance below the surface, as is shown by transverse sections 
of the zooid bands. Such a section, taken across the rachis, shows 
that the zooids are simple, sac-like bodies with an elongated oval 
body cavity, the upper portion of the walls being beset with numer- 
ous spicules. The lower end of the body cavity is continued broadly 
into a canal which passes downward and opens into one of the numer- 
ous canals that are longitudinal to the rachis and form a series the 
openings of which, in such a section, are regularly disposed a short 
distance beneath the zooids. Below this zone of longitudinal canals 
are seen transverse sections of numerous complicated muscle bands 
which, like the canals, are disposed in a regular zone or layer running 
lengthwise of the rachis. 

These muscle bands are the most striking feature of the section, 
and indicate the most powerful and highly specialized muscles of the 
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entire colony, their disposition indicating that they serve to power- 
fully contract and shorten the rachis. The bands are immersed in 
connective tissue which is more or less vesicular, containing numer- 
ous irregular lacunz which may be a part of the water-vascular sys- 
tem. (Plate XCI, fig. 1.) 

Intervening between the muscle bands and the lining of the rachis 
cavity is a mass of spongy tissue and a rather ill-defined layer of 
circular muscle bands. 

To recapitulate. Passing from the surface of the rachis inward we 
encounter the following structures in regular order: 

1. A superficial layer of zooids in longitudinal section, with the 
whole layer thrown into deep convolutions in places, and numerous 
spicules embedded in the upper parts of their walls. 

2. A narrow zone of canals leading downward from the body cavi- 
ties of the zooids. 

3. A zone occupied by the cross sections of regularly arranged longi- 
tudinal canals, separated by partitions of connective tissue. 

4. A very conspicuous zone of sections of powerful longitudinal 
muscles embedded in connective tissue and with numerous lacune. 

5. A zone of loose, spongy tissue, doubtless part of the erectile 
tissue of the rachis. 

6. An inconspicuous layer of circular muscles. 

7. The lining of the cavity of the rachis. 

A section taken parallel to the surface of the mass of zooids, but 
deep enough to include the upper part of the csophageal tubes, 
shows very plainly the wall of the body cavity, the eight mesenteries 
in section, the endodermal lining of the cesophageal tubes and a trans- 
verse section of the conspicuous siphonoglyphs with a very unusual 
display of strong, lash-lke cilia. For details of this teresting sec- 
‘ion see fig. 2, Plate XCI. 

Below the cesophageal tubes the mesenteries are much reduced, 
and sometimes entirely wanting. Often one or two can be made out, 
but this arrangement does not seem to be constant. 


THE CIRCULATORY SYSTEM. 


The different parts of the water system have been mentioned in 
the above account, but not in such a manner as to show their ana- 
tomical relations as a whole. 

It is possible for water to enter or leave the colony either through 
the opening at the distal end of the stem, the mouths of the polyps, 
or the mouths of the zooids. . It seems likely that the extreme disten- 
sion of the erectile tissue of the stem is effected by water entering the 
stem cavity by means of the opening at the end of the stem, and 
passing into the spongy erectile tissue of the stem walls by means of 
the ‘‘stomata’”’ shown in fig. 3, Plate LXXXV. Probably this is the 
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main function of the water system in the stem. Water entering the 
mouths of the polyps would pass downward into the leaf chambers, 
which are continuous with the body cavities of the polyps, and thence 
into the semicircular canals at the bases of the leaves. These canals 
convey the water to the spongy tissue immediately under the zooid 
bands of the rachis. Water entering the mouths of the zooids would 
be conducted immediately to this spongy tissue of the rachis, which 
freely communicates with the spongy tissue of the stem. From here 
it could go into the stem chambers and out through the opening at 
the end of the stem. 

It is quite likely that these currents may be reversed periodically, 
as is known to be the case in some other ceelenterates. The writer 
was told by one who had observed this species soon after it was taken 
and placed in a tank that the stem alternately expanded and con- 
tracted by inhaling and exhaling water through the opening at the 
end of the stem, and that the amount of expansion and contraction 
was very remarkable. That water is taken in through the mouths 
of the polyps seems very probable, from what is known of the manner 
of feeding of other polyps. 

In mosf cases, however, where living polyps have been studied, 
water is both inhaled and exhaled through the polyp mouth. 

There is doubtless some special and important function pertaining 
to the zooids in relation to the water system. The great size and 
number of the cilia in the siphonoglyphs, the regular series of longi- 
tudinal canals immediately beneath the zooid bands, together with 
the highly specialized longitudinal muscle bands in that region of 
the rachis, are hichlw signifieant of important service in the life of 
pe ¢ ‘or: 

The present writer has been unable co tind a satistactory explana- 
on of these interesting structures, but hopes to renew his investiga- 
tions with living material at no distant time. 

It might be suggested that the contraction of the great longitudinal 
muscle bands would strongly compress the series of longitudinal 
water tubes by tending to shorten them, and that the water contained 
in the canals would find a direct outlet through the mouths of the 
zooids which would thus serve as excurrent orifices to the colony. 

Jungerson, in his work on the structure and development of Penna- 
_tula phosphorea, gives a view of the circulatory system which ascribes 
an excurrent function to the zooids, but believes that the water from 
the polyps passes exclusively to the dorsal canal in the stem cavity.? 
This latter statement will certainly not apply to Ptilosarcus quadran- 
gularis. 


«The present writer has not seen Jungerson’s work, but finds it discussed in Traité 
de Zoologie concréte, Delage and Hérouard, II, p. 345. 
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Genus HALISCEPLRUM 
Pennatulide in which the leaves are devoid of spicules. 
HALISCEPTRUM CYSTIFERUM, new species. 
Plate LKXXVI, fig. 1. 


Colony attaiming a height of 120 mm. Length of stem to rudi- 
mentary leaves 65 mm. The terminal bulb takes the form of a 
remarkable bladderlike expansion, oval to round in shape, an average 
one measuring 9 mm. by 6 mm. The bladder is translucent, with 
fine annular markings produced by muscle bands in its walls. Above 
this bladderlike structure is another swelling of the stem, such as 
usually found in this group, about 30 mm. long. 

The axis cylinder terminates at about the middle of this swelling, 
and protrudes considerably above the distal pinne in all of the 13 
specimens secured. 

~The ventral side of the stem has a distinct groove, and the bladder 
has an internal, longitudinal membranous septum which divides the 
stem cavity into two chambers, at least in its lower portion. 

The pinne are very short, and so closely set that the polyps appear 
at first sight to be attached to the stem direct. There are about 32 
pairs, counting the rudimentary ones. The fully developed pinne 
are nearly crescent-shaped, the concavity embracing the stem. 

The polyps are 4 or 5 to each well-developed pinna, large in pro- 
portion to size of pinnx, apparently not completely retractile, ovate 
in vertical section. 

The margins are somewhat inflected and ornamented with 8 lobes. 
Some of the calyces are much longer than others. 

Zooids do not seem to be present in this:species. 

Spicules are also apparently absent, or they are so small and scat- 
tered as to escape observation. 

Color.—In alcohol, light buffy brown. 

Ty pe-specumen.—Cat. No. 25423, U.S.N.M., Albatross station 4541. 

Distribution.—Station 4514, Point Pinos light-house S. 39° E. 
10.7 miles, 394-524 fathoms; Station 4541, Point Pinos light-house 
S. 41° E. 9.3 miles, 609 fathoms. 

The distinction between pinne and sessile polyps here seems difli- 
cult. The pinne might be regarded as groups of adherent, sessile 
polyps. In this case the species would have to go into another family, 
probably the Virgularide, which illustrates the distance which has 
yet to be traveled before we have a really natural classification of the 


pennatulids. 
Family STYLATULID. 


Colony long and slender, with small pinnules which are supported — 


beneath by a caleareous plate composed of fused radiating spicules. 


ti a i Bi 
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Genus STYLATULA Verrill. 


The plate of radiating spicules very large and conspicuous, the 
ends of the spicules often projecting beyond the borders of the leaves 
or pinnules. 

STYLATULA ELONGATA (Gabb). 


Plate LXX XVI, fig. 2. 
Virgularia elongata Gass, Proc. California Acad. Nat. Sci., II, 1863, p. 167. 


Complete colony measuring about 30 cm. in length, terminating 
basally in a round or oval translucent bulb. 

All but a small median ventral strip of the rachis is concealed by 
the modified leaves with their calyces. The whole colony is almost 
exactly round in cross section. The axis is central, hard and stony, 
about 2.5 mm. in diameter. 

The modified leaves closely embrace the rachis to which they are 
extensively adherent by their inner edges, fitting around it like a col- 
lar, and overlapping somewhat on the dors al side. There are 12-16 
stiff calcareous raylike stays projecting directly outward from each 
leaf, and extending inward nearly to the axis. They lie on the lower 
surface of the leaves which they support, are transparent and thorn- 
like, and about 3 mm. in length. 

There are about 10 pairs of leaves to the inch, and owing to their 
unusual position the polyps appear to be arranged in whorls around 
the rachis. 

The polyps are naked, vertical in position, standing on the upper 
edges of the leaves. They are very closely crowded, so much so that 
they sometimes appear to be in two ranks. They are really in a 
single row, however, and there are from 20-24 in each row. The 
individual polyps are small, tapering considerably at distal end, 
greatly flattened below by mutual pressure, and about 2 mm. long. 

The zooids are very numerous and papilliform, closely packed over 
the whole surface of the rachis between the unattached portions of 
the leaves and the rachis, but not visible without dissection, as they 
are covered by the closely crowded leaves. 

The median ventral strip of the rachis is naked and distinctly 
grooved. 

There are no spicules, unless the thorny stays of the leaves may be 
called highly modified spicules, which is doubtless the case. 

Color.—In life, light grayish brown, the soft swelling above the 
end bulb salmon color, the polyps white. In alcohol the entire 
colony is a very light brown, almost white. 

Distribution.—Station 4448, Point Pinos light-house S. 26° W. 3 
miles, 46 fathoms; Station 4451, Point Pinos light-house S. 23° W. 
3.2 miles, 52-54 fathoms; Station 4491, Santa Cruz light-house N. 51° 
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W. 5.8 miles, 20 fathoms; Station 4520, Point Pinos lght-house 
S. 28° W. 11.2 miles, 44 fathoms; Station 4562, Santa Cruz lght- 
house N. 72° W. 8.1 miles, 10 fathoms. All of these stations are in 
Monterey Bay. 

Numerous specimens were found by collectors from the San Diego 
Marine Biological Association laboratory in Whalers Bight, San 
Diego Bay. They were growing deeply immersed in the mud. Ver- 
rill’s specimens were from Panama and Cape St. Lucas. 

Other specimens are from Sausalito, California. 

Verrill regards this species of Gabb’s as identical with his own 


Stylatula elongata; the priority, however, belongs to the species 


named by Gabb. 
For the somewhat confusing synonymy of this species, see Verrill.¢ 


Genus ACANTHOPTILUM Kolliker. 


Colony very slender, with small, closely crowded leaves. Stem 
with an end bulb, and usually another swelling above this. A com- 
paratively small plate of spicules under the base of each leaf. Spic- 


ules in calycular walls, with points projecting above the margin of 


calyces. Stem without radial canals. 
? ACANTHOPTILUM GRACILE (Gabb). 
Plate LXXXVI, figs. 3 and 4. 
Virgularia gracilis GABB, Proc. California Acad. Nat. Sci., II, 1863, p. 167. 


Colony excessively slender, total length 67 cm. Stem to begin- 
ning of rudimentary pinne 10 cm. Bulb not much swollen, passing 
almost insensibly into the swelling above, which is about 10 cm. long. 
A ventral median groove is often found passing along the whole 
rachis “‘yut this feature is not constant. 

Pinne excessively numerous and closely approximated, short. the 
full-grown ones being 8 mm. long by 24 mm. broad. 

Calyces short, 8 or 9 to each fully-developed pinna, each surrounded 
by a border of 8 rather blunt points, oval in section, greater diameter 
transverse to the pinna owing to the crowding of the polyps. 

The polyps are retractile, although most of them are partially 
expanded in alcoholic specimens. 

Zooids in groups of 6 to 12 on lateral sides of rachis between adja- 
cent pinne. They are more prominent than usual, showing plainly 
the central depression surrounded by an elevated ring. 

Spicules of the ordinary pennatulid type. They are mostly needle- 
like, practically colorless in alcoholic specimens, having but a slight 
yellowish tinge. There is a patch of comparatively large spicules 
supporting the base of each pinna on the under side. The spicules 
are very sparsely distributed or absent on the stem and rachis. 
There are 8 longitudinal bands of spicules in calycular walls. 





aTrans. Connecticut Acad. Arts and Sci., I, Pt. 2, pp. 382-384. 
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Color.—In alcohol, a light tan brown. T he sw elling above the end 
bulb is dull purplish brown. 

Distribution.—All in Bay of Monterey. Station 4464, Point Pinos 
light-house S. 29° W. 7.6 miles, 31-32 fathoms; Station 4492, Santa 
Cruz light-house N. 54° W. 7 miles, 26 fathoms; Station 4550, Point 
Pinos light-house S. 6° E. 4.6 miles, 50-57 fathoms; Station 4556, 
Point Pinos light-house S. 7° E. 3.7 miles, 56-59 fathoms; Station 
4557, Point Pinos light-house S. 25° W. 3.1 miles, 53-54 fathoms; 
Station 4558, Point Pinos light-house S. 79° W. 2 miles, 28-40 
fathoms. 

The original specimens were from the Bay of Monterey, 20 fathoms. 

In his discussion of this species, which he ascribes to the genus 
Stylatula, Verrill expresses a doubt as to its belonging to this genus 
at all.¢ The specimens collected by the Fisheries steamer Albatross 
agree quite well with the original description of Virgularia gracilis 
Gabb, and this, together with the fact that the locality is the same 
and the species evidently abundant at moderate depths in the Bay 
of Monterey, makes it quite likely that the species is correctly identi- 
fied as Virgularia gracilis Gabb, which now goes into the genus 
Acanthoptilum. 


? ACANTHOPTILUM POURTALESII Kolliker. 


Acanthoptilum pourtalesti K6uuIkER, Anat. Syst. Bes. Alcyonarien, Pt. 1, Die 
Pennatuliden, 1872, p. 231. 

A specimen, without label, agrees closely with Kdlliker’s descrip- 
tion, except that the spicules of the stem are not ‘‘biscuit-shaped” 
but of the usual rod-like type. 

A very young specimen, apparently of this species, from the collec- 
tion of the University of California from San Diego Bay, shallow 
water, has the leaves much more widely separated than the other. 

The original specimens described by KOlliker were secured off the 
Florida reefs at depths of from 12 to 44 fathoms. 


ACANTHOPTILUM ALBUM, new species. 
Plate LX XXVI, figs. 5-8. 


Colony very slender, attaining a height of about 225mm. Stem to 
rudimentary leaves about 87 mm. Terminal bulb not well marked, 
and about an inch above it is a slight swelling. _ 

Pinne, including the rudimentary ones, about 75 pairs, 4 mm. 
long, regularly curving, without any twist. 

Polyps apparently nonretractile, the lobular fringed tentacles 
being quite well expanded in alcoholic specimens, 4 or 5 to each pinna. 
phe calyces are ae reduced in size and ae soft, with an 8-lobed 


a Trans. Connecticut Ac: aid. ets and Sci., I, Pt. 2, p. 383. 
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margin that is not usually well defined. The distal calyx on each leaf 
is produced into a point extending beyond the expanded polyp. 

Zooids apparently wanting on both dorsal and ventral surfaces of 
the rachis, and reduced to short rows of three each between adjacent 
pinne. They are quite inconspicuous, and might readily be over-— 
looked, being indicated in superficial view by nothing save the small 
groups of colorless spicules by which they are surrounded. 

The spicules are colorless, of the ordinary pennatulid type, very 
sparsely distributed in calycular walls. There is a group of larger, 
spindle-shaped spicules beneath the origin of each pinna. Smaller, — 
rod-like forms are distributed over the surface of the rachis and stem. 

Color.—White, in preserved specimens, with the exception of a 
purple spot about 10 mm. long on the swelling above the terminal 
bulb. 

Ty pe-specimen. 
(See below). 
Distribution.—Station 4439, Poimt Pinos light-house S. 38° E. 6 
miles, 42-40 fathoms; Station 4445, Point Pimos light-house 8S. 13° — 
KE. 6 miles, 66-60 fathoms; Station 4446, Point Pinos light-house S. 
2° W. 5 miles, 59-52 fathoms; Station 4453, Point Pinos lght-house 
S. 17° W. 2.3 miles, 49-51 fathoms; Station 4454, Point Pinos light- 
house S. 13° E. 8.3 miles, 71-65 fathoms; Station’4457, Point Pinos 
light-house S. 21° W. 6.1 miles, 46-40 fathoms; Station 4460, Point 
Pinos light-house S. 12° E. 10.8 miles, 55-67 fathoms; Station 4473, 
Point Pinos light-house 8. 15° E. 2.8 miles, 59-65 fathoms; Station 
4482, Santa Cruz light-house N. 39° W. 8.7 miles, 43-44 fathoms. _ 





Cat. No. 25424, U.S.N.M., Albatross Station 4473 


ACANTHOPTILUM SCALPELLIFORME Moroff. 
Plate LXXXVI, figs. 9 and 10. 


Acanthoptilum scalpelliformis Mororr, Zool. Jahrb., Abth. Syst. Geog. und Biol. 
Thiere, XVII, 1902, p. 394. 


An exceedingly attenuate form with true pinne. Length 97.5 cm., 
length of stem to first rudimentary pinne 262 mm. Pinne very 
numerous, short, well separated, 3.5 mm. long by 1.5 mm. broad at 
the base. 

Polyps 7 or 8 to each fully developed pinna, uniserial, the last or 
distal one on each pinna being widely separated from the next. 

In the stem the bulb passes insensibly into the swelling, the two 
together being 135 mm. long. 

The zooids are in lateral rows joining the bases of the pinne, about 
8 in a row. Sometimes the rows are partially double. The zooids 
are indicated by round white dots more or less completely surrounded 
by spicules. 
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The spicules are e purplish pink i in color, of two types: ee Needle- 
shaped forms situated on the upper parts of the calycular walls on the 
side toward which the pinne are directed. 2. Long, bar-shaped 
spicules on the lower calycular walls, sides of pinnz and on the rachis. 
They are often aggregated in lines on the pinne, making radiating 
streaks. They also form patches on the under surfaces of the pinne 
bases, 

Color.—In fresh specimens the pinne are purplish; stem, upper 
part of bulb whitish; swelling pinkish shading to deep purple in the 
middle part. Ventral part of rachis nearly white. 

Locality.— University of California Station 956, 30-140 fathoms, 
off La Jolla, California. 


ACANTHOPTILUM ANNULATUM, new species. 
Plate LXXXVI, figs. 11-13. 


Colony very slender. Length about 156 mm.; stem 68 mm. 
There are about 170 pairs of pinne, counting the rudimentary ones. 
Full grown pinne 5 mm. long by 1.5 mm. 

Polyps usually with 6 calyces to each well-developed pinna. Each 
calycular margin is armed with 8 moderately acute points, composed 
of cenenchyma reenforced by a few spicules. The longest (distal) 
polyps are about 2 mm. long to margin of calyx 

The zooids are in groups of 3 to 8, laterally placed, between adja- 
cent pinne. They are sometimes in a single row and sometimes in a 
double row. 

The spicules are carmine pink in color, short rods with rounded 
ends, quite small. They are arranged in 8 longitudinal lines in the 
calycular walls, the lines ending in the points around the margin. 
These lines also extend downward between the extensions of the 
body cavities of the polyps, or on the lines which indicate the parti- 
tions between the latter, so as to constitute superficial markings on 
the surfaces of the leaves, these markings radiating from the base to 
the border of each leaf. The under part of each leaf is marked at its 
base by a distinct patch of densely aggregated spicules, bright car- 
mine in color. These series of brightly colored spots, one on each 
side of the rachis, give an annulated appearance to the colony in side 
view and suggested the specific name ‘‘ annulatum.” 

The spicules are generally distributed over the stem and rachis, 
but are less conspicuous on the former on account of the thickness of 
the ectodermal covering. 

Color.—The general color of the colony is pink, owing to the com- 
bination of carmine spinules and white caenosarec. The middle part 
of the stem is purplish, the basal part being light pink, and the bulb 
whitish. 

Ty pe-specuomen.—Cat. No. 25425, U.S.N.M. 
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Distribution. —Station 4420, E. point San Nicholas Island 8. 77° W. 
5.7 miles, 33-32 fathoms pclae Station 4421, E. point San 
eee Island N. 26° W. 3.8 miles, 291-229 fathoms; Station 

4422, E. point San Nicholas Island 5. 6° W. 2.5 miles, 31-32 fathoms. 


Family VIRGULARID. 


Colony long and slender; leaves short, sometimes reduced to a 
mere band of polyps, and without a plate of modified or aggregated 
spicules supporting their bases. 


Genus: BAVA LG PNAS 


Stem short and thick, rachis proportionately very long, pinne 
reduced to band-like rows of calyces. There are spicules in the ten- 
tacles of the polyps. 


BALTICINA PACIFICA, new species, 
Plate LX X XVII, figs. 1 and 2 


A typical specimen measures 97.5 cm. in total length; the stem to 
the first rudimentary polyps 93 mm.; bulb 25 mm. long; swelling 
above bulb 75 mm. long. 

The axis cylinder is very strong and hard, reaching to the end 
bulb. There are 114 rows of polyps, with 2 to 5 in each row, the 
polyps being closely appressed to each other. The rows are 5 to 8 
mm. apart, measured on the dorso-lateral side. 

The calyces decrease in size regularly from the first (ventral) 
the last in each row. Each calyx has two broad conspicuous thorny 
spines on its lower margin, the outer spine being the peer The 
first and largest calyx is 4 mm. high to tip of spine, and 2.5 mm. wide 
near the base. 

The polyps appear to be nonretractile, and are of the usual aleyo- 
narian type. The tentacles are long, and their outer surface is cov- 
ered with spicules. There are also a few spicules on the body walls. 

The zooids are in groups of 15 to 20 between the rows of polyps. 
These groups show a tendency in places to an arrangement in two or 
three rows. The zooids are unprotected by spicules, and appear as 
simple rounded granules. There are a few scattered zooids on the 
dorsal surface, usually continuous with the rows spoken of above. 

The spicules are bar-shaped, and apparently confined to the calyces 
and polyps. They are most conspicuous in the calyces, where they 
converge to form the marginal spines. There are a few transverse 
rows on the polyp walls. They are diagonally arranged on tentacu- 
lar bases and longitudinally disposed on the rest of the outer surfaces 
of the tentacles. The spicules are much more abundant, on the sides 
of the polyps that are nearest the calycular spines. 
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The color of the polyps and calyces is chocolate brown, the swell- 
ing yellowish brown, and the end bulb dark reddish brown. 

Ty pe-specimen.—Cat. No. 25426, U.S.N.M. 

Distribution. Station 4326, Soledad Hill, Point La Jolla, S. 59° E. 
5.6 miles, 280-243 fathoms; Station 4333, Point Loma light-house 
N. 27° E. 12.2 miles, 301 fathoms; Station 4433, Brockway Point, 
Santa Rosa Island, S. 10° E. 7.5 miles, 265-243 fathoms; Station 
4513, Point Pinos light-house S. 31° E. 9.3 miles, 456-389 fathoms; 
Station 4516, Point Pinos light-house S. 49° E. 12.5 miles, 756 
fathoms; Station 4537, Point Pinos light-house 8S. 74° E. 7.4 miles, 
1,062 fathoms; Station 4538, Point Pinos light-house 8S. 85° E. 6.5 
miles, 871-795 fathoms; Station 4547, Point Pinos light-house 5. 
82° E. 10.5 miles, 1,083 fathoms (type-locality). 

Having examined a large number of specimens of this species from 
the Californian coast, and having found them constant in having not 
more than 5 polyps to each leaf (instead of from 8 to 15 as described 
by Kolliker),* I have concluded that the species is clearly distinct 
and given it the name Balticina pacifica. 

Pavonaria californica Moroff® is described as having polyps without 
spicules, while P. dofleint Moroff has 11-14 polyps to the leaf, with no 
spicules in the tentacles. 


BALTICINA FINMARCHICA (Sars). 


Virgularia finmarchica Sars, Fauna Lit. Norvegiz, II, 1856, p. 68. 


In the collection at Stanford University there are a series of six 
specimens which were originally taken near Pacific Grove, California, 
by Chinese fishermen, who secured them on their trawls in deep 
water. These specimens apparently belong to this species. They 
are much macerated and their characters are difficult to make out 
with certainty. They differ from the preceding species, Balticina 
pacifica, in having 12-15 calyces to a row and in less prominent 
ealycular teeth. 

The upper part of the rachis has anemones attached, each with a 
ring-like stolon clasping the rachis, exactly as described by Verrill. 

Two other specimens in the same collection which are labeled 
“ Verrillia blakei, Barracuda Inlet, British Columbia,” do not seem 
to be fairly separable from this species. They are very large, one 
of them being 50 inches long; the stem to rudimentary leaves 12 
inches long; terminal bulb 5 inches long. The calyces are in rows 
of 7 to 10. They are long, terete; margins with two low and incon- 





« Anatomisch-Systematische Beschreibung der Aleyonarien. Pt. 1. Die Penna- 
tuliden, 1872, p. 239. 
_ Zool. Jahrb., Abth. Syst. Geog. und Biol. Thiere, XVII, 1902, p. 393. 
_ © Bull. Mus. Comp. Zool., XI, No. 1, p. 5. 


: Proc. N. M. vol. xxxy——45 
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spicuous teeth. The zooids are in rows, usually of 3, on each side 
of the bare middle space on the dorsal side of the rachis. On the 
ventral side there are two lateral rows of zooids which are somewhat 
broken and irregular, there being a tendency toward the formation 
of double rows extending down the whole length of the rachis and 
stem to the end bulb. 

These specimens are preserved in glycerin, and the spicules seem 
to have largely been dissolved. 

The name Verrillia was proposed by Stearns as a subgeneric 
designation based on the species named originally Pavonaria blaker 
by the same author.* Later Verrill republished Stearns’s original 
description, a very complete one, by the way, and adds, in a footnote: 
“A recent examination of a specimen convinces me that this species 
is most nearly allied to the Halipteris christ, and probably ought to 
be referred to this genus.’’? 

The present writer having compared the careful description of 
Stearns with his own description of the specimens at Stanford Uni- 
versity finds that the two agree quite closely. These specimens, 
however, can not be placed in Kélliker’s genus Halipteris because 
the polyps are placed on rudimentary band-like pinne, instead of 
being seated directly on the rachis as in the original description of 
the genus. They can be placed, however, in Kolliker’s genus 
Pavonaria, which Verrill has shown to be a synonym of the genus 
Balticina Gray. If the species under consideration is a valid one it 
should be called Balticina blakei (Stearns). 

As indicated above, however, I am of the opinion that the Stanford 
specimens belong to the well-known species Balticina finmarchica 
(Sars). 
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Family FUNICULINID. 


Polyps sessile, free, arranged in rows on sides of rachis and pro- 
vided with calyces. 


Genus FUNICULINA. 


Calyces with 8 teeth and spicules in 8 vertical bands. Zooids 
dorsal. 
FUNICULINA ARMATA Verrill, 


Funiculina armata Verri1, Amer. Journ. Sci. and Arts, X VII, 1879, p. 240. 


Largest colony about 45 cm. long. The axis is distinctly quad- 
rangular in section, and the end bulb is scarcely distinguished from 
the rest of the stem, the termination being curved and pointed. 





@ Proc. Cal. Acad. Sci., V, 1873, p. 147. 
b Amer. Journ. Sci. and Arts, VII, 1874, p. 68. 
¢ Bull. Mus. Comp. Zool., XI, no. 1, p. 4. 
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The calyces are as described by Verrill, irregularly distributed on 
the rachis, the rows or ranks being scarcely differentiated. The 
calyces are usually more expanded at the top than is indicated by 
Verrill’s figure, but some of them have the same outline. The amount 
of expansion seems to depend on the stage of retraction of the polyp. 

The zooids are relatively the most prominent that I have seen. 
They extend down on the dorsal side of the stem some distance 
below the rachis and within about 75 mm. of the end. 

The spicules are long slender needles, forming 8 longitudinal ribs 
on the calycular walls and projecting decidedly from the marginal 
teeth. They are also thickly distributed lengthwise on the rachis, 
although they are sparse or wanting on the stem, where the spicules, 
when present, are more rod-like. 

Color.—The polyps are dark brown, the stem and rachis being 
lighter. 

Distribution.—Station 4400, 30° 50’ 20” N., 118° 03’ 30” W., 500 
fathoms; Station 4407, SE. pomt Santa Catalina Island N. 19° 30’ 
E., 3.2 miles, 334-478 fathoms; Station 4415, NE. point Santa Cata- 
lina Island N. 89° W. 8.6 miles, 638 fathoms. 

Also U. S. Fish Commission Stations 880 and 881, 262-325 
fathoms; off Sable Island, Nova Scotia, 300-400 fathoms; Blake 
stations, off Santa Cruz, 135-500 fathoms; off Guadeloupe, 163 and 
769 fathoms. 


Genus HALIPTERIS. 
Calyces with 2 to 4 teeth; zooids lateral. 


HALIPTERIS CONTORTA, new species. 


Plate LXXXVI, figs. 3 and 4. 


Colony much distorted, about 75 mm. long; stem 12.5 mm., round. 
Bulb not distinct. 

Polyps arranged in rows of 5 or 6, passing obliquely from ventral 
to dorsal surface on both sides, forming crescentic rows. The calyces 
decrease in size from lateral to dorsal, the mid-dorsal being the 
smallest and measuring but 1.5 mm. in height. The rows are closely 
crowded together, leaving no lateral or dorsal surface of rachis free, 
except where the calyces are disturbed. 

Calyces with margins armed with 4 rather blunt teeth, 2 of which 
are much larger and more pointed than the others. The smaller 
teeth are often so inconspicuous that they might well be over- 
looked and the calyces be described as having but 2 teeth. On 
the lower part of the rachis there is a short row of rudimentary 
polyps or calyces on the dorsal side of the stem. 
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The polyps are entirely retractile, and their tentacles are without 
spicules. 

Zooids are seen in a few lateral groups of 4 to 6 between the calyces. 
There are also a few scattered zooids on the dorsal surface. 

The spicules are needle-like, small, colorless, and arranged longi- 
tudinally in calycular walls. Elsewhere they are variously distributed, 
sparsely scattered on the stem, and apparently absent from the dorsal 

band of the rachis. 

Type-speciomen.—Cat. No. 25427, U.S.N.M. 

Distribution.—Station 4409, SE. Poimt Santa Catalina Island 
SW. 2.1 miles, 88-52 fathoms. 


Family STACHYPTILID. 
Calyces present, free, zooids ventral. 
| Genus STACHYPTILUM. 


Polyps in rows of four on each side of the median dorsal line; 
calyces with broad vertical bands of spicules; zooids dorsal, ventral, 
and lateral. 

STACHYPTILUM SUPERBUM Studer. 
Plate XX XVII, figs. 5 and 6. 


Stachyptilum superbum StupErR, Bull. Mus. Comp. Zool., XXV, No. 5, 1894, 
p. 56. 

Length of colony 175 mm.; stem 81 mm. Terminal bulb soft, 
slender, wrinkled. There is a slight swelling above the bulb. The 
ventral surface of the rachis has a deep, even, undulating groove. 

Polyps almost surrounding the rachis. Calyces in 4 rows forming 
oblique series. They are terete in form, rather slender, 3.5 to 5 mm. 
long by 1.25 mm. broad. 

The outer side of calycular wall is much the longer, the inner 
being almost obliterated, owing to its adherence to the rachis. Mar- 
gin armed with a varying number of jagged slender teeth, including 
spicules. Sometimes there are but two very conspicuous teeth, at 
others four, or even eight; but four is the most common number, 
two larger and two smaller. 

The zooids appear as well-defined brownish dots, a row on either 
side of the ventral groove being particularly conspicuous on distal 
parts of the colony. In many places this row is reenforced by a 
patch of several rows of lateral zooids. The zooids are also rather 
numerous between the calyces on the dorsal side of the rachis. 

The spicules are large and needle-like, placed longitudinally on 
the walls of the calyces, although they are often more or jess oblique. 
The ventral furrow is devoid of spicules, in marked contrast to the 
rest of the rachis. Spicules are also apparently lacking in the stem. 

Color.—In alcohol, dull brown, the stem and lower part of the 
rachis being light yellowish brown. e 
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Distribution.—Station 4427, Point San Pedro, Santa Cruz Island, 
N. 35° E. 7 miles, 447 fathoms; Station 4432, Brockway Point, 
Santa Rosa Island, S$. 8 miles, 372 fathoms; Station 4442, Point Pinos 
light-house S. 67° W. 4.6 miles, 26-31 fathoms; Station 4435, Harris 
Point, San Miguel Island, S. 13° W. 7.7 miles, 287-274 fathoms; 
Station 4514, Point Pinos light-house S. 39° E. 10.7 miles, 524 
fathoms. 

Type-locality.— Station 3389, latitude 7° 16 
79° 56’ 30” W., 210 fathoms. 


/ 


45” N., longitude 


STACHYPTILUM QUADRIDENTATUM, new species. 
Plate LX X XVII, figs. 7 and 8. 


Total length of colony, 200 mm.; stem,68 mm. Bulb and swelling 
almost continuous, and not much expanded. The swelling is quad- 
rangular in section. 

The polyps are irregularly placed on the dorsal surface of the 
rachis, with a tendency to an arrangement in transverse rows of 
three or four. The larger ones are usually laterally placed, and 
include the smaller ones between their bases, the smaller ones usually 
being inserted at a higher level than the larger. On the lower portion 
of the rachis there is a tendency to an arrangement in subopposite 
pairs; higher up the smaller one or two polyps appear between the 
larger, while nearer the distal end there are frequently three larger 
ones in the oblique series. Here, however, the polyps are so crowded 
that it is difficult to discern any regularity. 

The calyces are rather long, narrowing above, with the margin 
bearing four very strong sharp teeth or spines, two larger and two 
shorter, on its outer side. 

Length of calyces to end of longest spines, 3 mm. 

The polyps are retractile, and when fully retracted the spines con- 
verge, forming a pointed calyx. 

There are a few lateral zooids scattered along the sides of the 
rachis between the polyps, and others between polyps on the dorsal 
surface. The zooids vary considerably in size, the dorsal ones often 
being the larger. 

The spicules are needle-like, arranged longitudinally in calycular 
walls, stem, and rachis. 

Color.—Almost white, in alcoholic specimens. 

Ty pe-specimen.—Cat. No. 25428, U.S.N.M. 

Distribution.—Station 4360, Point Loma light-house N. 86° 30° E. 
9.4 miles, 108-92 fathoms (type-locality); Station 4371, Point Loma 
light-house N. 84° E. 9.5 miles, 145-89 fathoms. 

In the collection of the University of California are several speci- 
mens apparently of this species labeled ‘‘Juneau, Alaska, dredged 
20 fathoms.” 
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Family ANTHOPTILID:. 
Polyps free, sessile and without calyces. 


Genus ANTHOPTILUM. 


Polyps in numerous short rows, large. No streak of undeveloped 
“ ) D5 
polyps at lower end of rachis. Zooids dorsal, ventral and lateral. 
Spicules absent, except at end of stalk. 


ANTHOPTILUM GRANDIFLORUM (Verrill). 
Anthoptilum grandiflorum Verritt, Amer. Journ. Sci. and Arts, X XIII, 1882, 
Dayle 

Length of longest specimen 80 cm. The sickle-shaped stem is 
bare of polyps, longitudinally corrugated, and with the end bulb and 
swelling about equal. 

The polyps are in oblique rows, about 8 to a row, naked, trans- 
versely corrugated and about 10 mm. long. 

The zooids are very numerous, covering all of the rachis but a 
narrow ventral groove. 

Color.—In alcohol the color of the polyps is chocolate brown, while 
the short stem and bare part of the rachis is very light brown, almost 
white. 

Distribution.—Albatross station 4400, 32°51’ 20”” N., 118° 03’ 30” W., 
500 fathoms; Challenger station 320, off Buenos Ayres, 600 fathoms; 
Blake, off the coast of North Carolina, 603-647 fathoms; off Guade- 
loupe, 730 fathoms. 

This magnificent pennatulid was first described by Verrill, under 
the name Virgularia grandiflora... Afterwards it was described by 
Kolliker in his report on the Pennatulids of the Challenger expedition, 
under the name of Anthoptilum thompsoni. 

Later Verrill put it in the genus Anthoptilum of Kélliker, when it 
became Anthoptilum grandiflorum (Verrill). 


Family UMBELLULIDL. 


Polyps very large, naked, borne in a cluster at the end of a long 
slender stem. 
Genus UMBELELULEA: 


Being the only genus, its characters are the same as those of the 
family. 
UMBELLULA MAGNIFLORA Killiker. 
Umbellula magniflora K6uLIKER, Report Pennatulida, Challenger Exp., 1880, 
p. 24. 


A number of specimens apparently belonging to this widely dis- 
tributed and variable species were dredged by the Fisheries steamer 


« Amer. Journ. Sci. and Arts, March, 1879, p. 230. 





no. 1658. ALCYONARIA OF THE CALIFORNIAN COAST—NUTTING. 711 








Albatross off the coast of California. The variation in size of colonies 
and length and number of polyps is very great. The longest colony 
is nearly 2 feet in length, while one of the shorter ones is only 11 
inches. This latter is in very good state of preservation and seems 
quite typical, except, perhaps, in length. 

The bulb is 13 mm. long; while the swelling above it is 25 mm. 
long. The stem is quadrangular in section. 

The polyps are 11 in number. The body to base of tentacles is 
23 mm. long, cylindrical and tapering very gradually above. Great- 
est diameter 4 mm., least diameter 2.5 mm. Tentacles, in alcohol, 
18 mm. long. The body walls are transversely rugose and longitu- 
dinally marked by the mesenteries. 

The swelling of the rachis below the polyps tapers gradually until 
it merges with the stem 23 mm. below the polyps. 

The zooids cover the entire surface of the rachis below the polyps, 
except on small V-shaped bare spaces below the polyp bases. There 
is also a definite patch of zooids in the center of the disk, encircled 
by the polyps. The zooids are provided with single, finger-like 
tentacles, 

The spicules are apparently wanting. 

Color.—The polyps are umber brown, the tentacles being more 
reddish. The stem is light brown, often darkening at the bulb and 
swelling. 

MNstribution.— Station 4399, 32° 44’ 50” N., 117° 48’ 45” W., 245 
fathoms; Station 4407, SE. Point Santa Catalina Island N. 19° 30’ E. 
3.2 miles, 334 fathoms; Station 4415, NE. Point Santa Barbara 
Island N. 89° W. 4.7 miles, 438 fathoms; Station 4423, E. Point San 
Nicholas Island S. ‘7.6 miles, 339-216 fathoms. 

Studer considers that this species is identical with Umbellula 
encrinus (Linnzus), and if he is correct in following Grieg@ in this 
matter’ the distribution of the species should be extended to the 
North Atlantic, and should include Station 3410, latitude 0° 10’ N., 
longitude 90° 34’ W., 331 fathoms. 

The type was secured by the Challenger from south of Tokyo, 
Japan, from a depth of 565 fathoms. 


UMBELLULA HUXLEYI Kolliker. 


Umbellula huxleyi KoéuitrKer, Report Pennatulida, Challenger Exp., 1880, p. 21. 
A specimen from Station 4400 agrees very well with Kélliker’s 
description, except that the polyps are not distinctly corrugated, 
and that the tentacles of the zooids are well developed. 
Distribution.—Station 4400, 32° 50’ 20” N., 118° 03’ 30” W., 500 
fathoms. 





@ Oversigt over Norges pennatulider, Bergens Museum Aarsberetring, 1891, No. | 
p. 18. 
6 Bull. Mus. Comp. Zool., XXV, No. 5, 1894, p. 57. 


, 
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The type was secured by the Challenger, Station 147, South Sea, 
east of Kerguelen Island, 1,000 fathoms. 


UMBELLULA LOMA, new species. 
Plate LXXXVII, fig. 9. 


Total length of colony 20 cm. Terminal bulb and swelling con- 
fluent. Stem quadrangular in section, in places greatly flattened ; 
greatest diameter, 2.5 mm. to 4 mm.; least diameter below rachis, 1 
mm. The axis ends in the base of the central polyp. The stem 
passes insensibly into the rachis, and the latter gradually broadens 
from proximal to distal ends, where it is somewhat flattened. 

Polyps, in full-grown specimens, 10 in number, the arrangement 
being such that 9 surround a central one. Polyp body 10 mm. long, 
tentacles 13 mm. The basal part of polyps is swollen, and its walls 
are both longitudinally and transversely corrugated. 

The zooids cover the exposed portion of the rachis and are scat- 
tered over the stem as far as the proximal portion of the swelling, 
but with a tendency toward leaving a few bare longitudinal lined. 
The V-shaped bare spaces between the polyp bases, so characteristic 
of Umbellula magniflora, are not found in this species. The zooids are 
usually without tentacles, but a few at the bases of the polyps have a 
single tentacle, while a few others have two. A small patch of 5 — 
zooids on the dorsal surface between the polyps are entirely without 
tentacles, as are those on the stem. The zooids also invade the ven- 
tral walls of the polyps. 

There are a few very minute, irregular spicules on the end bulb, 
but they appear to be lacking elsewhere. 

Color.—Fresh specimens; polyps deep umber brown, tentacles 
somewhat lighter; stem much lighter brown, but with dark spots on 
end bulb and swelling. 

A cross section of the lower part of the rachis shows the central 
quadrangular axis and the four longitudinal canals, one being as large 
as all of the others put together. The canals are divided by longi- 
tudinal partitions, and the whole system is surrounded by a mem- 
branous envelope. Outside of this are a number of radiating parti- 
tions, passing to the outer covering of the stem, and also the tubelike 
bodies of the zooids, which are continuous with the external portion 
of the zooids. The mesenteries and mesenterial filaments can be 
plainly seen. 

Locality.—Near San Clemente Island. Taken at a depth of 330 
fathoms, by the Loma, a little vessel owned by the Marine Biological 
Association, of San Diego. The name is given in honor of this exceed- 
ingly efficient little craft, which has since been wrecked on the point 
which bears the same name. 
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This species is nearest U. magniflora, from which it differs greatly 
in size and in the character and disposition of the zooids. 
Type-specomen.—In Museum of, University of California. 
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Family PROTOPTILID.E. 


Polyps with calyces, arranged on both sides of the rachis in a single 
series or in indistinct rows. 


Genus DiIsTICHOPTiILUM:. 


Slender forms with the axis extended throughout. Polyps uniserial, 
those on opposite sides alternating. Calyces bilobed, appressed. 
Zooids normally three to each polyp. Spicules numerous. 


DISTICHOPTILUM VERRILLII Studer. 
Plate LXXXVII, fig. 10. 
Distichoptilum verrillii Sruper, Bull. Mus. Comp. Zool., XXV, No. 5, 1894 p. 59. 

Colony very slender, having a total length of 225 mm. The axis 
extends throughout the stem and rachis, ending below in a thin, 
curved, transparent bulb that resembles a maple seed in outline. 
Distal end of axis bare. Length ofstem50mm. There is an enlarge- 
ment about halfway up the stem. 

The polyps are in opposite series, but are implanted toward the 
dorsal rather than the ventral side. Calyces adherent on their inner 
side, the outer side being straight and about 25 mm. long and passing 
insensibly into the rachis. The margin is without regular teeth, 
although the points of the spicules sometimes project, giving a jagged 
appearance. In places the polyps are nearly subopposite, and are 
well toward the dorsal aspect of the rachis. The pairs of calyces are 
adnate to each other by their inner surfaces, and the alternate pairs 
are rotated to the right and left so that the right-hand polyp of a 
lower pair is under the line separating the calyces of the pair imme- 
diately above. 

The zooids are arranged in sets of three along the outer sides of the 
calyces, and one or two just above each calyx. They appear as mere 
openings, surrounded by a fence of spicules, and are entirely immersed. 

The spicules are slender needles, covering the entire surface, except- 
ing the central dorsal line of the rachis and small areas on the inner 
sides of calycular margins. 

Color.—In alcohol very light pink, owing to the spicules. Rachis 
white, or nearly so. The bulb and swelling are pale yellow. 

Distribution.—Station 4387, 32° 29’ 30’’ N., 118° 05’ W., 1,000 
fathoms. 

The types were taken from Station 3431, latitude 23° 59’ N., longi- 
tude 108° 40’ W., 995 fathoms, and Station 3398, latitude 1° 07’ N., 
longitude 80° 02’ W., 1,573 fathoms. 
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Family RENILLIDA. 


Rachis expanded into a flattened, heart-shaped form borne on a 
short smooth peduncle without axis, and with but two canals. 
Zooids numerous. 

Genus RENILLA. 


The genus, being the only one, has the character of the family. 
RENILLA AMETHYSTINA Verrill. 
Plate LX X XVII, fig. 11. 
Renilla amethystina VERRILL, Bull. Mus. Comp. Zool., 1864, p. 29. 


Numerous specimens of this beautiful species were found in shallow 
water in the bay of San Diego, and were kept alive in the laboratory 
at La Jolla. 

The frond of the living colony has the power of considerable 
muscular contraction, giving an undulatory motion to the edges. 
Some of the fully expanded polyps were at least half an inch long. 
After they are once expanded they are quite sluggish, and will with- 
stand handling without retracting. 

Specimens left over night in small dishes of sea water were alive, 
and expanded readily upon the application of fresh sea water in the 
morning. 

Distribution. Bay of San Diego, shallow water; Panama, Pearl 
Islands, and the coast of Peru (Verrill). 


- Order GORGONACEA. 


Colonies fixed, with a more or less distinct axis cylinder around 
which the cortex is disposed. In branched forms the axis extends 
throughout the ramifications. 


Suborder HOLAXONIA. 


Axis cylinder well developed, and never consisting of fused spicules. 
It is composed of a horny substance more or less calcified, or of 
alternating horny and homogeneous calcareous matter. 


Family PRIMNOID. 


Polyps with well-developed calyces, retractile tentacles, and an 
S-parted operculum composed of modified spicules attached to the 
calyx. Root calcareous. 


Genus CALIGORGIA. 


Jalyces club-shaped, calyx scales ctenate with radiating ribs. 
Calyces regularly in whorls of more than three. 
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CALIGORGIA SERTOSA Wright and Studer. 
Caligorgia sertosa Wricur and SrupeEr, Challenger Report, Aleyonaria, 1889, 
ae lis 

An incomplete colony is 260 mm. high, flabellate in form, con- 
sisting of a central geniculate stem giving off regularly alternate 
branches at the angles or geniculations. Some of the branches give 
off branchlets in the same manner. 

The axis shows a distinct golden iridescence. The coenenchyma 
is thin. 

The calyces are arranged in whorls of three to six, by far the most 
common number being four. In places there are simply two opposite 
or subopposite calyces. 

They are about 2 mm. in length, and the space between whorls is 
about 1mm. In form the calyces are curved spindles, curving from the 
base outward, upward, and inward so that their apertures are directed 
toward the stem or branch. The margins are composed of ctenate 
scales, inside of which are the bases of the 8 opercular scales which 
form a pyramidal operculum. The individual opercular scales are 
long triangles, somewhat twisted and bent, and overlapping at the 
tips when the polyp is fully retracted. The upper whorl of calycular 
scales are ctenate, with radiating striz, the others show these markings 
feebly if at all. There are six to nine whorls of scales in the calyces, 
the most common numbers being seven or eight. 

The spicules are scale-like, flattened, sometimes oblong or fusiform 
on the stem and branches. They are imbricating and fan-shaped on 
the calycular walls. 

Color.—In alcohol, light tan. 

Distribution.—Station 4356, Point Loma light-house N. 82° 30’ 
KE. 5.9 miles, 120-131 fathoms; Station 4357, Point Loma. light- 
house N. 81° E. 7.5 miles, 134 fathoms; Station 4358, Point Loma 
light-house N. 82° 30’ E. 8.2 miles, 191 fathoms; Station 4386, 
30° 30’ 30” N., 118° 06’ 10” W., 1,012 fathoms; Station 4391, 
33° 02’ 15’’ N., 120° 36’ 30” W., 1,350 fathoms. 

The type was secured by the Challenger at Station 192, off Kei 
Island, South Pacific, 140 fathoms. 





Genus PLUMARELLA. 


Colony flabellate; calyces small, cylindrical, alternate and opposite; 
usually somewhat distant. Calyx spicules scale-like, thin, cycloid. 
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PLUMARELLA LONGISPINA Kinoshita. 
Plate LXX XVIII, figs. 1 and 2; Plate XC, fig. 3. 
Plumarella longispina Kinosurra, Journ. Coli. Sci., Imp. Univ. Toky6, 1908, p. 14. 


Colony, incomplete, flabellate in form, 106 mm. high, and 106 mm. 
broad. The main stem is somewhat flattened, giving forth alternate 
main branches at irregular distances, and between the main branches 
the stem gives forth regularly alternate branches that do not sub- 
divide. The main branéhes subdivide as does the main stem. 
Calyces strictly alternate to strictly opposite in different parts of 
the colony, in two opposite series on stem and branches, the top 
of one ordinarily reaching to the base cf the one next above. Aperture 
pointed upward and a little outward. Calycular walls armed with 
conspicuous flattened scale-like spicules which vary greatly in size 
and in form in different calyces; the typical arrangement being about 
four whorls, the two proximal whorls being composed of broad curved 
scales with their distal convex edges ctenate, and the distal whorl 
bearing conspicuous thorn-like processes which extend beyond the 
end of the operculum. These spines are usually two to six in number, 
of which two are often distinctly longer than the others. Sometimes 
one or two spines are borne on the whorl of scales which lies just 
below the distal one. 

The operculum is composed of eight irregularly shaped scale-like 
spicules, the points of which are often produced into spine-like 
processes. The side of the calycular wall next the branch is reduced 
to a narrow band, the antero-lateral processes from the proximal 
whorls of spicules being the only ones that meet to complete the 
whorl on the cauline side. Calyces about 1.5 mm. high to the 
summit of the operculum. 

The spicules are of such varied forms as to defy description. They 
are all more or less flattened scales, however, the most characteristic 
being in the form of a flattened basal portion bearing on its distal 
edge the long thorn-like process that projects above the calycular 
margins. Many of the scales are ornamented with a convex ctenate 
margin. Surfaces of scales ornamented with evenly and _ closely 
distributed granules. 

The color of the colony as a whole is light grayish brown, the sur- 
faces of the stem and branches being more distinctly gray. 

Locality. Station 43859, Point Loma light-house N. 85° E. 9 
miles, 191 fathoms. The type was secured from Okinoce Bank, 
Sagami Sea, 330 fathoms. 


a 
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| Family MURICEID-E. 


Spicules usually projecting from the surfaces of the ecenenchyma. 
-A colleret of spindle-shaped spicules below the tentacular bases. 
An 8-rayed operculum formed by spicules on the tentacle bases. 


Genus ELASMOGORGIA. 


Colonies with thin ccenenchyma, not profusely branched. Calyces 
verruciform, their margins infolded over the retracted tentacles, 
giving an appearance of invagination to the latter. Spicules spindle- 
shaped with verruciform projections. 


ELASMOGORGIA FILIFORMIS Wright and Studer. 
Elasmogorgia filiformis Wrienr and Stuper, Challenger Report, Aleyonaria, 
1889, p. 133. 

The single colony secured has a single whip-like stem with a 
branch arising near its base. Length 275 mm. 

The calyces are very low broad domes or cones, rising but slightly 
above the general surface on all sides of the stem and branch, sepa- 
rated by about 3.5 mm., ovate in cross section, the longer diameter 
being parallel with the stem. 

The spicules are heavy warty spindles, often one-sided and covered 
with very jagged verruce. There are also many smaller spicules, 
some of which are slender spindles, clubs, ete. The largest spicules 
seem to be on the stem between the calyces, although they often 

invade the walls of the latter, where they are usually of a distinetly 
more slender type and arranged transversely, forming annulations or 
oval markings around the margins when viewed from above. 

The color of the colony is clear, light gray; axis dark brown. 

Distribution.—Station 4349, Point Loma light-house NE. 6.5 
miles, 75-134 fathoms. 

The type was taken by the Challenger at Station 188, Arafura Sea, 
south of Papua, 28 fathoms. Another specimen in University of 
California collection, taken off San Pedro, California. 

_ The specimen agrees very well with the original description. 


| Genus MURICELLA. 


Colony branched; ccenenchyma thin. Calyces, short truncated 
cones projecting at right angles from the branches. Spicules large. 


MURICELLA COMPLANATA Wright and Studer. 

; Muricella complanata Wrieur and Sruper, Challenger Report, Aleyonaria, 1889, 

; p: 125. 

~ Colony imperfectly fiabellate in form, 15 em. high by 23.7 em. 
broad. The main stem gives off lateral branches and undivided 
branchlets, the former dividing once, twice, or three times in a 
pinnate manner. 
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The polyps are distributed on all sides of the stem and branches, 
but with a strong tendency to a bilateral arrangement, especially on 
the ultimate branchlets where they are arranged as in typical species 
of Leptogorgia. Polyps with a distinct colleret. 

The calyces are short truncated cones usually less than 1 mm. 
high and 2 mm. broad at base, about 1.5 mm. apart and directed at 
a right angle from the stem. 

The spicules are slender, often curved, pointed spindles covered 
with scattered spinules and nodules. There are a few short stout 
forms. The spicules of the colleret are conspicuous curved spindles. 
At the base of each tentacle a few spicules are arranged in chevrons, 
and beyond these the tentacular spicules are longitudinally disposed 
in two or more rows. In the calycular walls the general arrangement 
of spicules is longitudinal, although many are transverse or oblique, 
as they are on stem and branches. 

The color of the colony is reddish brown, the spicules having a 
slight reddish tinge. 

Distribution.—Station 4461, Point Loma light-house S. 3° E. 9.3 
miles, 285 fathoms. 

The type was secured by the Challenger at Station 232, off Japan, 
345 fathoms. 

The specimens taken by the Fisheries steamer Albatross differ 
slightly from the type, particularly in having a well-marked colleret 
and in the arrangement of the calycular spicules. 





Genus EUMURICEA. 


Colony branched; calyces verruciform or tubular, showing an 
8-rayed figure in retraction. Spicules in the form of sharp pointed 


needles. 
EUMURICEA PUSILLA, new species. 


Plate LXX XVIII, figs. 3 and 4. 


Colony branching in an irregular manner, a little over 37 mm. in 
height. The main stem gives forth roughly alternate branches at 
irregular intervals, the two longest being 13 mm. apart, the whole 
colony being roughly flabellate. 

The calyces are on opposite sides of the stem and branches, alter- 
nate, 2.5 mm. from summit to summit, forming low rounded domes 
or cones, 8-rayed on the summits, about 1 mm. high by 2 mm. broad. 

The calycular walls are covered with very hispid spicules, which 
have their edges somewhat overlapping and are, in general, disposed 
transversely rather than otherwise. 

The polyps are completely retracted in the specimen secured. Dis- 
section shows that they have the colleret characteristic of this family. 
The tentacles are heavily armed with large jagged spindle-shaped 


‘| 
! 
4 
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spicules, longitudinally arranged, except under the tentacular bases, 
where they are in chevrons. 

The spicules are exceedingly various in form, but of the usual 
muriceid type. There are many unsymmetrical spindles with irreg- 
ular jagged edges and processes. Clubs of various patterns are fairly 
common, as are small scales with jagged edges, stars, and double stars. 
The general arrangement of spicules is longitudinal on the stem and 
branches. 

The color of the colony is very light gray or brownish gray; axis 
horn-color lightening distally. 

Ty pe-specomen.—Cat. No. 25430, U.S.N.M. 

Locality. Station 4361, Point Loma light-house 8. 3° E. 9.9 miles, 
97 fathoms. 


Family PLEXAURIDL. 


Axis horny, or horny and calcareous, not jointed; conenchyma 
thick; calyces often included, placed on all sides of stem and 
branches; primary radial canals well defined. 


Genus PSAMMOGORGIA Verrill. 


Verrill’s original description is as follows: 

Corallum dichotomous or subpinnate, with round branches. Axis hornlike. Co- 
nenchyma moderately thick, the surface finely granulated with rough spicula. Cells 
scattered, somewhat flat, more frequently raised in the form of rounded verruce. 

Polyps with rather large, elongated, slender, warty spindles at the bases of the 
tentacles. Spicula of the ccenenchyma mostly short, thick, and very rough, warty 
spindles, and rough, warty clubs of moderate size.” 


? PSAMMOGORGIA ARBUSCULA Verrill. 
Psammogorgia arbuscula VeRRmL, Amer. Journ, Sci., XIV, May, 1869, p. 414. 


The largest colony measures 281 mm. long and is roughly flabellate 
in outline, dividing into two main branches about 37 mm. above the 
expanded base. These main branches again subdivide two or three 
times. The branches are of uniform diameter throughout. 

The calyces are uniformly and thickly scattered throughout the 
cenenchyma, but are seldom actually contiguous, and are in the form 
of low verruce, about 1.5 mm. in diameter. 

The polyps are fairly well expanded in specimens preserved in 
formalin, extending about 1.5 mm. above the calycular margin. 
There are numerous warty spicules on the lower part of the body wall, 
and a few are placed transversely below and over the tentacular bases. 
They are found sparsely on the tentacles. 


«Trans. Connecticut Acad. Arts and Sci., I, Pt. 2, 1867-1871, p. 414. Professor 
Verrill’s description of the genus is here given entire. The genus is undoubtedly an 
aberrant one, and does not correspond to the family characters as given above, but the 
present writer is not prepared to attempt a reconstruction of the classification. 
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The spicules of the ceenenchyma are small warty spindles of various 
shapes, extremely verrucose. Many of them are double spindles 
characteristic of this genus. 

The spicules on the tentacles and body walls of the polyps are more 
slender and less warty than the rest. 

The color of the colony is bright coral red, probably owing to the 
color of the spicules. The polyps are white in alcohol or formalin, 
but may be yellow in hfe. 

Distribution.—Station 4421, E. Point San Nicholas Island N. 20° 
W. 3.8 miles, 291 fathoms; Station 4423, E. Point San Nicholas Island 
S. 7.6 miles, 339 fathoms; Station 4441, Point Pinos light-house N. 
87° W. 1.7 miles, 35 fathoms; Station 4451, Point Pinos light-house 
S. 23° W. -3.2 miles, 52 fathoms; Station 4543, Point Pinos light- 
house S. 25° E. 5.4 miles, 93 fathoms; Station 4550, Point Pinos 
light-house S. 6° E. 4.6 miles, 50 fathoms; Station 4555, Point Pinos 
light-house S. 63° E. 3.4 miles, 66 fathoms. 

Professor Verrill reports this species: from Panama and Pearl 
Islands, pools at extreme low-water mark, and from the Gulf of 
Nicoya, where it was taken by divers. 





PSAMMOGORGIA SIMPLEX, new species. 
Plate LX XXVIII, figs. 5 and 6; Plate XC, fig. 4. 


Colony straggling, branched slightly or unbranched. Largest speci- 
mens 13 em. long. Stem round, slender, of unitorm thickness 
throughout. 

Calyces uniformly distributed, not crowded, often as much as 2 
mm. apart, tubular, small, about 1 mm. high, usually higher than 
broad. 

The polyps have red spindle-shaped spicules in their walls and near 
and on the tentacular bases, where they are arranged more or less in 
chevrons. Otherwise they are longitudinally arranged. The coenen- 
chyma is thin for this genus. 

The spicules are mainly of two sorts: 1. Small double spindles, 
rosettes, stars, and small clubs. These are found mostly in the 
superficial layer of the coonenchyma, and are much less numerous 
than the second kind. 2. Larger spindles, slender, pointed, often 
somewhat curved, covered with regularly distributed verruce. The 
clubs are much less numerous than the other forms. 

Color.—Coral red throughout. 

Type-specumen.—Cat. No. 25431, U.S.N.M. 

Localities.—Station 4416, SW. Rock, Santa Barbara Island, N. 49° 
W. 4.7 miles, 448 fathoms; Station 4427, Point San Pedro, Santa 
Cruz Island, N. 35° E. 7 miles, 447 fathoms (type-locality). 

This species differs from its allies chiefly in the character of the 
spicules, the larger ones resembling those found in the genus Muricea. 
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PSAMMOGORGIA TORREYI, new species. 
Plate LX XXIX, figs. land 2; Plate XC, fig. 5. 


Colony strictly flabelliform, the branches frequently anastomosing, 
150 mm. gh by 168 mm. broad. Main stem giving forth branches 
on opposite sides separated by about 7 mm. on the average. The 
whole forms a loose reticulation, almost exactly such as is found in 
the genus Leptogorgia. 

The calyces are in the form of truncated cones about 1.5 mm. high, 
and the same in breadth at the base. They are distributed on all 
sides of the branches about 2.5 mm. apart. In front view they 
appear to have the arrangement found in the Gorgonide—that is, 
two opposite rows of calyces—but a closer examination shows the 
arrangement described above. 

The spicules are warty spindles, those on the stem and branches 
being smaller than those on the calyces and polyps. The largest 
appear to be the ones in the polyp walls and basal parts of the ten- 
tacles, where they are large, warty, and fusiform, sometimes curved, 
arranged longitudinally and extend downward in meridianal bands 
to near the base of the polyps. Occasional club-shaped spicules are 
seen, but nearly all are of the warty fusiform type. 

Color.—Dark, purplish red throughout. Many of them are almost 
black, in alcohol. 

Ty pe-specomen.—Cat. No. 25433, U.S.N.M. 

Distribution.—Station 4514, Point Pinos light-house S. 39 °E. 10.7 
miles, 524 fathoms; Station 4530, Point Pinos light-house S. 78° FE. 
6.8 miles, 26-28 fathoms (type-locality); Station 4537, Point Pinos 
light-house S. 74° E. 7.4 miles, 1062 fathoms; Station 4546, Point 
Pinos light-house 8. 46° E. 8.4 miles, 849 fathoms. All of these sta- 
tions are in Monterey Bay. 

Named for Dr. Harry B. Torrey, University of California. 








PSAMMOGORGIA SPAULDINGI, new species. 
Plate LX XXVIII, figs. 3 and 4; Plate XC, fig. 7. 


Colony flabellate in form; branches round in section. The manner 
of ramification is shown weil in the photograph. (Plate LXNXXVITI, 
fig. 3.) 

Calyces seattered closely and evenly over the surface, in the form 
of very low verruce which are scarcely raised above the general sur- 
face of the colony. 

Polyps completely retractile, with but few spicules and these 
tending to a longitudinal arrangement in the body walls in eight rows. 
These rows sometimes extend part way up’ the outer sides of the 
tentacles. 

Proc. N. M. vol. xxxvy——46 
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The spicules are small, short warty spindles and double spindles. 
They are of small size and exceedingly warty. The spicules in the 
body walls of the polyps are somewhat longer, more slender spindles, 
with more delicate points and verruce. 

The color of the colony is bright coral red. The polyps, in pre- 
served specimens, are pure white. 

Beautifully expanded colonies of this fine species are in the col- 
lection at the Hopkins Laboratory, Pacific Grove, California. They 
were secured in Monterey Bay, but the depth is not indicated. 

Type-specimen.—Hopkins Laboratory, Pacific Grove, California. 

Named for Mr. M. H. Spaulding, formerly of Stanford University. 


Family GORGONIDE. 


Colony branched, usually flabellate. Axis horny, or horny and 
calcareous. Polyps completely retractile and bilaterally disposed. 
Impressions of the canals evident on the surface of the stem and 
branches, and bilaterally disposed. Ccenenchyma smooth. Spicules 
small spindles, arranged in one layer. 


Genus LEPTOGORGIA Milne Edwards, emended by Verrill. 


Colony flabellate, with often more or less anastomosis of the 
branches. Calyces verruciform or included, not distributed evenly 


over the surface, but leaving a broad band on front of stem and 


branches bare. 
? LEPTOGORGIA FLORZ Verrill. 


Leptogorgia fore VeRRILL, Trans. Connecticut Acad. Arts and Sci., I, Pt. 2, 1867 
to 1871, p. 387. 


A large dried specimen in the collection of the University of Cali- 
fornia is referred with some doubt to this species. It is very much 
larger than the type described by Verrill, which was about 6 inches 
high. The specimen before me is over 2 feet high. In detail, how- 
ever, it agrees fairly well with the original description. 

The locality is not stated on the label, which, however, gives the 
depth at 80 fathoms. 

The type was secured by F. H. Bradley. The species is reported 
by Verrill as found at Panama and Pearl Islands. 


LEPTOGORGIA PURPUREA (Pallas). 


Gorgonia purpurea Pautas, Elenchus Zoophytorum, 1767, p. 187. 

Colony flabellate, 12.5 em. high by 16.2 cm, broad. Stem irregu- 
larly sinuate, scarcely flattened, 3 mm. broad, giving off opposite 
branches at intervals of 3 to 13 mm. Some of the branches again 
divide once or twice. The terminal branchlets are somewhat flat- 
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tened, 14 to 25 mm. long, 1.5 mm. wide; somewhat widening at the 
terminations, 

The calyces are arranged in two series on each side of the stem and 
larger branches and in one series on each side of the terminal 
branchlets. There are occasional calyces on the front and back of 
stem and branches. The calyces are in the form of low rounded ver- 
rucex, closely crowded, about 1.5 mm. from summit to summit. Mar- 
gins usually showing a tendency to a bilobed condition when the 
polyps are almost completely contracted. The calyces are about 2 
mm. broad at base and 1 mm. or less high. 

The polyps are small, with few spicules. 

The spicules are of very uniform type, quite small stout double 
spindles with crowded verruce. They are often so stout as to be 
oval or even round in profile. 

Color—Uniformly purplish red. 

Distribution Station 4431, Brockway Point, Santa Rosa Island, 
S. 43° W. 5.2 miles, 41 fathoms. 

The locality given by Pallas is “Mare Americanus.”’ 

The Challenger took this species at Bahia, 10 to 20 fathoms, and at 
Station 310, Sarmiento Channel, depth 400 fathoms. 

The specimens secured by the Fisheries steamer Albatross agree 
very well with the description and figures given by Wright and Studer.* 


? LEPTOGORGIA CARYI Verrill. 


Leptogorgia caryi Verriut, Trans. Connecticut Acad. Arts and Sci., I, Pt. 2, 1867 
to 1871, p. 404. 

A fragmentary specimen in the collection of the University of Cali- 
fornia is hardly sufficient for identification, and is referred to this 
species with much doubt. It is a single unbranched stem about 8 
inches long, with two distant stubs indicating that it was sparsely 
branched. The verruce are almost entirely included and hardly 
evident. 

The spicules are typical of this genus, those in the polyps walls 
being very small and sparse. 

The specimen bears the label ‘“L—H 3.’ It was probably secured 
off San Diego, California. 

The type was collected near San Francisco by T. G. Cary. 


Genus STENOGORGIA Verrill. 


Colony branched; coenenchyma thin. Polyps scattered, disposed 
in two rows, retractile and bent inward when at rest. Calyces exserted. 
Spicules small warty spindles and granules. There are spicules in 
the tentacles. 


@Challenger Report, Aleyonaria, p. 150, pl. xxrx, fig. 1. 


"24 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXV. 





STENOGORGIA KOFOIDI, new species. 
Plate LXX XIX, figs. 5 and 6; Plate XC, fig. 6. 


Colony flabellate, 78 mm. by 78 mm.; 15 mm. from the base the 
main stem divides into three main branches, a center one ascending 
and almost unbranched, the two lateral ones at first widely divari- 
cating, then ascending and giving forth pinnate branches which tend 
to be opposite, but are quite irregular. Branchlets about 6 mm. 
apart, where regular, and somewhat flattened. 

The calyces are quite prominent, conical, with broad base, forming 
an irregular row on each side of front and back of branch, but more 
numerous in front than behind, their summits 3.5 mm. apart. The 
calyces are 1.5 mm. high and 1.5 broad at base. Margins with 8 
scallops. 

Polyps with the outer sides of the tentacles crowded with spicules. 

The color of the colony, including the polyps, is deep coral red. 
The axis is dark greenish brown, lightening distally. 

The spicules are almost exclusively small thorny slender spindles, 
the larger ones often curved. There are a few small double spindles, 
and part of the larger ones have the verruczee common in the genus 
Eunicea, 

Type-specimen.—Cat. No. 25432, U.S.N.M. 

Distribution.—Station 4546; Station 4553, Point Pinos light-house, 
S. 67° E. 3.7 miles; 74 fathoms (type-locality); Station 4554, Point 
Pinos light-house $8. 76° E. 3 miles, 60 fathoms. 

This species seems to be a Leptogorgia in general form and arrange- 
ment of calyces; but the spicules are more like those characteristic 
of some of the Muricide, 

Named in honor of Prof. C. A. Kofoid, of the University of California. 
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EXPLANATION OF PLATES. 


The photographs were taken by the author. The drawings of the spicules and 
histological details were made under the camera lucida by Mr. Otto F. Kampmeier, 
of the Department of Zoology, State University of Lowa. 


Pirate LXXXIV. 


Fig. 1. Telesto ambigua, new species. Somewhat reduced. 
2. Telesto ambigua. Portions of colonies, x 6. 
3. Anthomastus ritteri, new species. Colony, somewhat reduced. 
4. Ptilosarcus quadrangularis. A young specimen, dorsal aspect. 
5. Ptilosarcus quadrangularis. Ventral aspect of same specimen. 
6. Ptilosarcus quadrangularis. Part of ventral aspect of rachis of large specimen. 
7. Ptilosarcus quadrangularis. Dorsal view of same. 
8. Ptilosarcus quadrangularis. Ventral view of rachis, showing abnormal growth 


of rudimentary pinnze on zooid band to the left. 
9. Ptilosarcus quadrangularis. Two small specimens with expanded polyps. 
10. Ptilosarcus quadrangularis. The smallest colony examined. Somewhat 
reduced. 
PuaTte LXXXYV. 


Fig. 1. Ptilosarcus quadrangularis. View of distal end of colony, showing the appear- 
ance of whorls of polyps caused by crowding of pinnz. : 

. Ptilosarcus quadrangularis. Upper left figure, cross section of stem and axis, 
showing septa, stem chambers, and spongy tissue. Upper right hand, sec- 
tion of stem taken below proximal end of axis. Lower figure, section across 
rachis with a pair of pinnz attached. 

3. Ptilosarcus quadrangularis. To the left, surface of stem. To the right, inner 
surface of stem cavity showing stomata; also the spongy tissue of wall of 
stem. 

4. Ptilosarcus quadrangularis. Two small pinnze, or leaves, showing polyp band. 

5. Ptilosarcus quadrangularis. Edge of polyp band with polyps retracted, show- 
ing bimucronate calyces. 

6. Ptilosarcus quadrangularis. Portion of pinna, enlarged, showing expanded 
polyps and the longitudinal chambers of the leaf. 

7. Ptilosarcus quadrangularis. A few of the polyps, magnified. 

8. Ptilosarcus quadrangularis. Cross sections of leaf. Above, section just below 
polyp band, showing gullets and mesenteries of polyps, and the arrange- 
ment of body cavities due tocrowding. The middle and lower figures show 
sections taken below the gullets. 


bo 
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Fig. 9. Ptilosareus quadrangularis. Section of leaf to show ova and septa between 
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leaf chambers. 
Ptilosarcus quadrangularis. Surface view of portion of zooid band, enlarged. 
Ptilosarcus quadrangularis. Cross section of rachis, showing zooids and muscle 
bands. 


Puate LXX XVI. 


. Halisceptrum cystiferum, new species, somewhat reduced. 
. Stylatula elongata. Dorsal and ventral views of distal part of colony. Pho- 


tographed from living specimens, slightly reduced. 


. Acanthoptilum gracile. Dorsal view of part of rachis, enlarged. 

. Acanthoptilum gracile. Ventral view of part of rachis, enlarged. 

. Acanthoptilum album, new species. - Parts of colony, reduced. 

. Acanthoptilum album. Dorsal and ventral views of part of rachis, enlarged. 
. Acanthoptilum album. Lateral view of leaves. 

. Acanthoptilum album. Fragments, showing polyps. 

. Acanthoptilum scalpelliforme. Dorsal view, enlarged. 

10. 
1. 
12. 
13. 


Acanthoptilum scalpelliforme. Ventral view, enlarged. 
Acanthoptilum annulatum, new species. Part of colony, reduced. 
Acanthoptilum annulatum. Ventral view of part of rachis, enlarged. 
Acanthoptilum annulatum. Leaves, showing polyps, enlarged. 


Prats LXXXVILI. 


. Balticina pacifica, new species. Parts of colony, somewhat reduced. 

. Balticina pacifica. Part of rachis, showing polyps, enlarged. 

: Halipteris contorta, new species. Parts of colonies, slightly reduced. 

. Halipteris contorta. Part of colony, enlarged, showing calyces. 

. Stachyptilum superbum. Parts of rachis showing ventral and dorsal views, 


and of stem, about natural size. 


. Stachyptilum superbum. Ventral and dorsal views of part of rachis, enlarged. 
. Stachyptilum quadridentatum, new species. Part of rachis, somewhat reduced. 
. Stachyptilum quadridentatum. Part of rachis, ventral aspect, enlarged. 


Umbellula loma, new species. Two views of rachis, and one of proximal part 
of stem, about natural size. 

Distichoptilum verrillii. Portions of colony, somewhat reduced. 

Renilla amethystina. Colony with expended polyps, slightly reduced. 


Puate LXXXVIII. 


. Plumarella longispina. Part of colony, somewhat reduced. 
. Plumarella longispina. Branches, enlarged. 


Eumuricea pusilla, new species. Fragments, somewhat reduced. 


. Eumuricea pusilla. Parts of branches, enlarged. 
. Psammogorgia simplex, new species. Parts of colony, somewhat reduced. 
. Psammogorgia simplex. Parts of branches, enlarged. 


Prare LXXXIX. 


. Psammogorgia torreyi, new species. Part of colony, somewhat reduced. 
. Psammogorgia torreyi. Ends of branchlets, enlarged. 
. Psammogorgia spauldingi, new species. Colony with expanded polyps, some- 


what reduced. 


. Psammogorgia spauldingi, end of branch with expanded polyps, enlarged. 
. Stenogorgia kofoidi, new species. Colony, somewhat reduced. 
. Stenogorgia kofoidi. Portion of branch, enlarged. 
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Fig. 


Fig. 1. 


Puate XC. 


. Spicules of Telesto ambigua, new species. 

. Spicules of Anthomastus ritteri, new species. 

. Spicules of Plumarella longispina. 

. Spicules of Psammogorgia simplex, new species. 

. Spicules of Psammogorgia torreyi, new species. 

. Spicules of Stenogorgia kofoidi, new species. 

. Spicules of Psammogorgia spauldingi, new species. 


Pirate XCI. 


Structural and histological details of Ptilosarcus quadrangularis. 


Cross section of wall of rachis, through the band of zooids. 

c, canal from gullet of zooid to large longitudinal canal of rachis. 

em, circular muscles lining cavity of rachis. 

ect, ectodermal lining of cesophageal tube or gullet of zooid (siphonoglyph) 
showing long cilia. 

end, endodermal layer of gullet wall. 

gul, gullet of zooid in horizontal section taken across the siphonoglyph. 

inv, involution of surface of zooid band. 

le, cavity of great longitudinal canals of rachis. 

lm b, longitudinal muscle bands, in section. 

m, mouth of zooid. 

sp, spicules, in cross section. 

sp t, spongy tissue below muscle bands. 


. Cross section of zooid, taken across gullet. 


ect, ectodermal lining of siphonoglyph. 

end, endodermal lining of intermesenterial chamber. 
ic, intermesenterial chamber. 

m, mesentery. 

spgh, cavity of siphonoglyph lined with long cilia. 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LXXXIV 





ALCYONARIA OF THE CALIFORNIA COAST. 


FOR EXPLANATION OF PLATE SEE PAGE 725 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LXXXV 





ALCYONARIA OF THE CALIFORNIA COAST. 


FOR EXPLANATION OF PLATE SEE PAGES 725, 726. 





USEUM 


U. S. NATIONAL M 


> a 
Pat 


— 


ee 


SS OHPrH 








U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LXXXVII 








FOR EXPLANATION OF PLATE SEE PAGE 726. 





PL. LXXXVIII 


PROCEEDINGS, VOL. XXXV 


U. S. NATIONAL MUSEUM 








ALCYONARIA OF THE CALIFORNIA COAST. 


726. 


SEE PAGE 


E 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV_ PL. LXXXIX 





ALCYONARIA OF THE CALIFORNIA COAST. 


F EXPLANAT , PLATE SEE PA 726. 











U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV Pi. XCl 


oI 


ey 
A 
iv With 





ALCYONARIA OF THE CALIFORNIA COAST. 


07 
fel 


FOR EXPLANATION OF PLATE SEE PAGE 











INDEX. 


Page 
TINE BER eC HEE wie enn aonigheiensnina ese te ss 584 
OVO! ae ee ee ae 584 


Abbott Collections. Vocabulary of Malay- 
sian Basketwork: A Study in the W. L., by 


MEER Dem er ee Oe Se mace oe 1 
PDAS ee REE He See cc ac anata ckalsat wile 584 
PUP AH re RCE cass cle wche'cc made. e 584 
ERS ERE RCE ae a ch vans Sap he ceed btecs » 584 
PRBAUMANT Gee awed on whist se ces cc cenebcee 72 

PONDS oo 5 eee een cn. 72 
Pr Deena a one ss Son. eo Pe 584 
PRC UNOTIGUSLES..0 0. . <a 2s. sadaceecetcccnsace 533 
annectens.......1.-.. 516, 583, 534 
PUM UAOUUNUNN tok. tle nn thm cnedndeke ccc 700 
album. ....: Re oe eres 682,684,701 
AUT BGIN Ee ee oe ee 682, 684, 703 
gracile. {oo ..2 eee ece es 682, 684, 700 
pourtalesii ............ 682,684,701 | 
scalpelliforme.......... 682,684,702 | 
MEMUUULO MONI Rosia ct aecahnctenctsct hance 585 
BUODUSe ee cae may fewer en sen. 585 
UALOL TR He seers eee ee oe ee Oe ek 585 
EAT RUSE e se Soe case heute beet ese 585 
Mmerornynuchus. wo foe ee ke 585 
PLUCELILOL ee bette eke oS et 585, 599 
SORMCUS see oho epan tees eeeene 585 
PIRIMAGUINUUS. <6 Sint eccs.2cect eee 590 
WNT Oe Ga ee oe, SG Oe oe 45 
Gblonpus. cis) ts ee aepl eee 450 
PONUNGLeS GOMBPON sc. o= tccnk Sov ecdot ee. 476 


Acrididx. Two New Species of Neotropical 
Orthoptera of the Family, by James A. G. 


POU EERE MEME is fact pce tsa cc aasme oes 395 
PGtis PE ee ees eee ean entre Lee en een oS 557, 559 
PPV Scag id -s wcccbies Gee beee ee 557 

AE UMS Meee Res a ce oe ee ghee OER 585 
Acrocephalus bistrigiceps.................... 589 
PCTOGUGFOOPU Sad csc casceck<sacnacctculssweks 585 
AGUMOMG Ge su ste ses en sa oe toate oe eben ss 113 


Additions to Waterhouse’s ‘‘ Index Generum 
Avium.’’ Generic Names applied to Birds 
during the Years 1901 to 1905, inclusive, 


with further, by C. W. Richmond......... 583 
Adelometra angustiradia............... <usbe AD 
MOUGPAMIGUIS 2 os neers cece STAR eee 57 

SIVCIHOSOERS 23.056 505 cso SUPE LEE 55 
BATODRIUSS. <b Jew dota wssateestecwne 54 
GUNRGRTUS Ss 05 Sere civic helices ce asade 54 
SPSGMUS see Hols. .o2. sus oie eee 53 
Harispiens: i dedi as fos Coane ee tease se 56 
HOreauS 33 280 e cess «tk ae ee Se 56 
LARHOSIAIG: 2 Ps oe cenacabeesees ooo eee 57 
PABPIUNALUS eee sch ds 2ep nes hae octee os coe 585 
MOUILDOUIGRI A: m2 6.5. acts oawon csv ceeen eeu toe 585 
OP LLNOSPIBA5,4 08 PACE Soae Sab ol ausebo see secure 586 
BOR Ds oare 298b annie = ond oda. tas bedava. 586 





Page. 
AGPON CIN DNR ay oe er cee ee cn iota wet ade s 586 
PUOSAIRUIG 2 1d 2c unas odueetownteee 586 
ROTOUTUS Aes Rea eee noe ay tee eee 586 
MIVGWMCOUS = sess ee kee kee ee 586 
POSAIOT Ss sercch nee Codec necks Jone 586 
fineillartups. s2eeetecsts nthe coe 586 
PROUD s Sash cota s cee sae ence eo meee ee 586 
oristataline. 265. . 225552 Shows coh ed Dens 
AGUHOCOrys-. 5.5 5 -2<25. 1%. Tacks SELEL Sees 586 
Aethopyga pulcherrima..................... 609 
OUNOSTOMIA: peed se eee eee oz, OM 586 
PRODUS Soo tes ee eee he seeacs hac ve Poon 586 
PYPALBUS: oe oo are ces ete eben ee 586 
PPAIM coos eee rast cae ae eee 586 
APOIRIMSGHODI Jo s545. 265 bk ee sok eee 584 
PMtnUNNl tana cease: kk eee eee 637 
BPristrodon contortrix.;.- 5.2. -1 cheese ee = 566 
Aiplossa. cestalis: (64.6004 oc ethane eee es 369 
A POVOMERY Mes: Gecek cc hea be ee oe eel 190,198 
AINISSEU Bre ou oa te eee ee 199 
BINVTISGNAS xo. dc Want eoue Lee 198 
erenella x). osu. os ee ee Ae 199 
arpillnceaus $2 of, te eee 199 
ammicellac<.. x n<4).cc ck ce 198 
murodGrsellaze =. is. lace ees 198 
CHNSAGHSIS2 2S) astern aa eater 199 
CADBU A: af tec udcctc Stee 198 
CINIHONeUA a4 shee co toe 198 
clemoensella:s<. 2 octese Cire: 198 
Gurviliniella:: 2553-8 Sts ee 198 
HMA VIGOMBELD 5 -\2- 250.30, kee 199 
POLY OAs F205. Abs Meee) om eee 198 
Polidella. 2s. eee ei Ae oS: 198 
PTACIIAR Sk! ces Le es 198 
klamathiana... 3.00.2 6.2 88 198 
IGCOHCEUIAS Co. 5 och ee eee 199 
iythvelliesseo5. 1 aca eee 199 
muUuriGoloreula sso. 65. Se kee 199 
TID VULGSHE ees 52 sae eee 198 
mlerinotellas: e224. Js sec seee 198 
MIG VMN oe. coe oe tae oe 198 
mrublierelae. ou. Sone. shh caas 199 
OOBLIAH Aesth ee ody 198 
malligellis ssa ace, ceneaae coe 199 
PleMMIMBPA A Seat eae ok 199 
POSHCOUIATS Gey e40c. scene eos 199 
msoralielia= 28 S95. cei cates sae 198 
pulvipennslla. ota o.e dees ue ee 198 
FODINIGH A de, oe ec a eeae Sees 199 
TOsHOIUel as 25.1. Jw seceeees 198 
SHDUIGM AS. oot ob pesetues yore 199 
SANPUINGIIA oes .6 ss ese sa cule. 199 
BUHNOUES wou sseeccsressacaee 198,199 
thoracefasciella................ 198 
thoracenigraeela............... 198 
umbraticostella................ 198 


730 INDEX. 

Page. | Page. 

Agonopteryx walsinghamiella..........--.--- 198 | American Moths of the Family CEcophoride, 

MoT eUteS§ As cee ane nian pee eae aise 587 with Descriptions of New Species. A Ge- 
Alaudaainicanas see senee coerce eee 602, 637 neric Revision of, by August Buseck ....... 187 

pifasciata.-< 2226 < sesc =< eee ee 602 | American Paleozoic Ostracoda. Preliminary 

calandras.-s2see. sere seas eee en 595, 602 Revision of the Beyrichiide, with Descrip- 

Cry thTOpyelaecs-—-2ce ea ee oe 632 tions of New Genera. New. By E. O. 
fern gineaes ofertas ee eee aces 637 Ulrich’ and Ray S>Bassler2 3 25-e see see 277 
QTAYL oo cornet eee eee eee eee 588, | Amiinornis®? <2. cen. seen oe eee eee 588 
MISTICANS anew see anes see 682° excavabuUs.. a= s-cheasace eee eee 588 
irlvialiShesepser semester 639) || DAonmomanes 32 eee see eee 588 
Alaudidse...2----.< 586, 588, 593, 595, 602, 605,632,637 | Ammomanoides...................----+-+--- 588 
Albatross off the West Coast of North Amer- AMMOomManOpsSis'-2 422-0 ease aoe ee eee 588 
ica, in 1903 and 1904, with Descriptions of a Ammopasser 305/003, S32 ee 5&8 
New Family and several New Genera and ATM OSPIZ2: .. 5525. 5 5) See 588 
Species. The Amphipoda collected by the Aumpeliss): oni oso ece a See oe ee 588 
U. S. Bureau of Fisheries Steamer, by CiINCHUS <3) 22a ease eee ee eee 643 
Same) J. Holmest sees seece. eee eee 489 PATS sie oases eessc ss ssese ence 583, 588 
VAM hellis eee a oae ccs ce is cee oon ee er see 587 | Ampelisca brevicomis..2.2.-+2ss22 see eee 514 
IN DertOSAUTUS aces socerae sacra ase eee 357 Califomicae. 2. -- sepa esa ae 513,516 
sarcophagus’... .-.-. 356, 357, 358, 365 COCCRS 5 eters eee 515, 517,518 
Allcacristatellars cc s~.aceoecisstoce so aaaeeae ene 586 cristatac..6.. a2. se tece eee 507 
INICEGINIC see eee ee aoe 587, 596, 608, 612 lobatasct. ee ee 517 
VA CedO'a ULC «scenes el ero aie cereeelee ise 616 macrocephala..- 2. se .e2 ssa 508,510 
CAPEUSIS® =. seks) aalee co 660, 663, 664, 665 odontoplaxs- Asset este see 516 
PraNndis se. os cnas2 se ease Reis eee a 616 pacifiea.:.2 62 22a eee 511 
PUPILS: | Fea va mece oe eee oe eee 669 plumosa. «)..32-5,52 eet eeee asec 509 
PAV ATI heer ete amie 660, 665, 666 pupetica:. . =. 2 st. Sense aeons 514 
leucocephalasae sss. ate eset 665° || Ammpeliscidte. a2 4-2 tases eee eee 507 
melanorhymeha-:< ---,sese se ee ee 660 | Aamphioxusy.-. 22. <5. csste eee ee 425 

Alcide..........---.---------- 586,619, 630, 638,639 | Amphipoda collected by the U. S. Bureau of 

ACY OMe Me oa ciesie eels eee Peeae neice 587 Fisheries Steamer ‘‘ Albatross”’ off the West 

capensis vel princeps......-..------- 669 Coast of North America, in 1903 and 1904, 

IAN CY ODACED: Ayano ise ence ee eee icine 685 with Descriptions of a New Family and 

Aleyonaria of the Californian Coast, by several New Genera and Species, by Samuel 
G@nharlesiC Nutting. s225> sees eeeeaeeee 681 Je ELOIM eS oe Sa Lee ewe ee ee 489 
ICY ONG). 0-28 seen cio ss sas eeeee sce ele 6824687 |}; Amabathmiss 22222 22 jesse. een eee 589 
PMIOCHOL acon ae oe cine cea eee selon ease ate 587 || -Amarsia‘albapulivella...- 222222 - sense eee 191 
MlecinvOpelia sates. ceeee eels Sess 587 || Amas' bemicla:=i52 222. ..c.-) aces seer eee 593 
Allegheny blackisnake: 2... 5 s-2jse--42-- 565 Clangula® xs2ss2cc-0 5S ese eee eee 600 
AllocOtopterus... oa-s6 sae sabamewe sect cease 587 faballis: cc: cnat anes oc ieee eee 620 
ATIOSAULUSTCLOKS =. oss 5 eae sae Se eral 352 LaMbensis «=... 22'-do5 i sees dee Ss eee 634 
Ara WISe eters eee 352, 353, 354, 356 ANAT SS. Sa ee Mas Sees ae eee ee 620 
Marsh and Creosaurus Marsh..... 353 querquedula....:... -Sa-6s22 2ssi- eee 638 
IMOGQIUS! so02% sete cheee eee core 353 SCPLOUUIN «\..~)- tide ecie oslo s SSSA mea See 620 
AINUS:INCANG. 252-2 as -2e nes ae ee eee eee es 419 spectabilis.. ...22..< -=ss0s-eece epson 608 
AT OpOCH edo ee. ea ae ance selene estes 588 tadOIMa. 3. ss: Sen c2n sess eee 644 
IANtICUSIMareanitanitiss 2. -seo0 tees erate 1106; ||) Amatides: -. 3.22. tees mais 587, 589, 590, 593, 600, 
novemmaculosus. ..222 4224-4267. ---6 107 603, 604, 608, 610, 620, 623, 634, 635, 6388, 644, 645 
FAUTICONIG S85 20. Seat oe Soper cherie iopere 626,647 || Anatinaitryoniana:s2:-22)5.-- sees ee eee 349 
AMA V8 ace eee van oe eek ae ee eee eee 588 || AmC@éeus: 2.2% 32.2% soso seaee eee ee eee 483 
pUNCtata: = =. ase seceeoee soe ae 588 bathy bius:. 2.5.4: 255: --es-- 2 eee 483 
Amblygobius naraharae. .- 2222522. 50- 4. 101 }) Anchorellauncinatas se222 i. -e= soe 475, 476 
Amblyopsis'speleeuss.2. 2 - -e= ee 546,548,549 | Ameistroa...: 22-221. 22524. s-2 eee 589 
Amibly ospizai concolor cn =. ome =e == == 625 | Andropadus‘gracilis. ...-.:---..2-2--:-2 sees 597 
Amblyrbynchus:: 222s. . 22 4-2 -se eee = 2-4-5 588 | Anecorhamphus: 2.2.05. 02-34 -ee =e 589 
Ambystoma jeffersonianum............-.--- 550 | Amerastia‘cestalis..2.- =... i... 2--2e- eee 369 
DUNC ATU MS! etree eels eee ee 552 1) sAmMerpouse... oe ec sees tne a neta re tee ee 589 
LierinumMne eres aces tee eee 552 | Amesychia texanella..........-...---2: 2. 22065207 
Aelinusmelasse=. 2) ase saase sane ne pee 546,549) | ‘Amisoramiphe=~5-. .25--s- 5-15-52 - ae eee 589 
NO PULOSUS! weeeeeee see esieeer see 549° | Amodonta coarcta:.s.--- 5. 42-02-20 e ae 180 
America. Descriptions of some New Mos- Anopheles): 12 S0,a=<26.0>- gee secre eee 53 
quitoes from Tropical, by H. G. Dyar and Cruel =| 52302 Soe = ioe eee 53 
Mrederick: Kina. 2 ses sae cae oe ete eer 53 | Amseres. ici. 2 2sec52 ane ccneeeeee ne eens 635 
American Indian Skulls with Low Forehead. AMNSGriai_ 5. 225502 noe Seas eee eC ee 589 
New Examples of, by AleS Hrdlitka....... 171 | Antedon...........-.....0..2.0-c2+--e-2sn== 113 








INDEX. 731 
Page. | Page. 
PAY COHORIC Deas rete ner ens tat or Sewn kee 589 Artacolax (Bomolochus) ardeolas. ..... 433, 434, 476 
PICNORAN DN ee oe eae ek teh we n= = 687 | Arthrodytes........... Le ace ade ee ee 591 
PIUCGR ES cs haw sino st ee Ss OSe ORs |) ARE one ol ayo Se ene ou eeee eae been 504 
PREVA MUNGO S tect een a ease ae ae a 3 682,710 OGURA aoe. Soi cos sche sutes sees res 505 
PARAL NOLEN oa eere oh erie ait pS ae eee ewe es PLO: lt ASORIRDRUS os: Soot nc rocco oube choco ew as eecewe 591 
grandiflorum...........-. 682, 684, 710 QUPIGUS nowt tas ene anetee a 591 
MHOMISON Eto. mosseicte se ccssee 710 | Aselloidea from the Atlantic Coast of North 
PRT EDONCEILU BE etaele cots ce Ske <= oes ea ee = 589 America. Some New Isopoda of the Super- 
Anthracia squammularis.................--. 253 family, by Harriet Richardson............ 71 
ERS eee os, oe wenn a ule' Sot Ml Osby SAIBTUANGER oc wk. occe ec ascvaasevwacess 553 
ILE ORDIAS ena cada cis Specks mmc! sie'e wa Sain = Gay | A SPaSM ac. wees coc. as recat Coe 184 
MIOPOENSIOLGMe ae oa oak cece os9 || Aspideretes eranifer’= 2. .< <..-.ccsec cece 168 
J ACELALUTET OU ops, ps ee ea a Ai DOL UIP AS LGDIES sae anes ene toete Sua ein naman ee 592 
PUR UNO OGM MGeteerincs tesco ec byt scaen pan doce 353 MALU VATLUS a eo en ee eet 592 
WEIONS rome chest n cc eisdesccazeces Bd! | ASLATODG exc ws ances ee rata we alone on elceecare 422 
PICU ROS epee ee ean srs.e SS ares a wieyeieic 278 oplonmrata-ceoes tees. San eee 423 
UA EAS. 5 2 ee SS eee 590: | Astrodapsis merriaml).222. 22. 320.202... 52- 346 
SRMANGEEOGUS se done seen cena Se eos asenne 590 perrink «Fe Ane Se eee ee 38g 
CASTE 0S SS ee 600)" |' ASUUTAStOS 28 8 ooo. soot apeew sec cee eee 592 
Bpomotis cyanellus. = -...0....... 52. 0c22.. GAN TOAU) HRA SULTERLUS © seca ies owe a= ewe «ae ae ieee 592 
PPRIITIGN Ee ot cnhs che nae seen we ewek sees 590 PANCUIBUUS Wo cccee css een eee nes 592 
RPPEIONT EOS. eee eae ee te eas Seek coeds 5907) Asturina natterel:<.. < . 2.5. <2: ced. wn ncneawe ee 635 
POUAPOUICA: <2 = sacs coups ccc 590 puGherwals ss 255.8 soe 635 
PIUETOOVUES. ©. << wcc ens cane etokboeeeewce BO02629) |) “AmalOWwiCeUS 52 iso coe wa wales ee ene eee 592 
PEC ULMIAMEIDErEL: =.) 2 eee She 228 Anns IRIMCLIOSA. aye... usar evens tags 139 
RRURE tere ere i ake SLR BS 90h -AwiNASHUASE [Si\.. acc ste acicieustenaicee aes s 592 
DULSCl ata Retr oe ina dea eee ORAS S ka ca 622 | Atlantic Coast of North America. Some New 
RaISR TAPE ee te OS Ax See RS TN 622 Isopoda of the Superfamily Aselloidea from 
UE VERCONS eee re ee wide Socio ote 622 the, by Harriet Richardson................ 71 
MSC ee Sere aca tect ees 622. Atlantic Coast of North America. Some New 
MMOGLIGHS ns some set eee te Set ol ee 622 Tsopods of the Family Gnathiids from the, 
HES VA Ea ee to eee ee MIE Se 622 by Harriet Richardson. .- 2-05. 22.2 55... 483 
Onleniaiss= esse ee eee ws Doon ULAR Olle atc aden ias Sais Soe oe eke aces eaues 592 
TAPERS toe te Sat et eee fase cel SS G22), | PAublysodonisecc =e cewek aos ek esac eek aces 358 
PRMIPLURS LOR: coe sated aot oo news co Nos estes 590 MITANGUS: bes 27 Wedeck oe eee ee 359 
PBEACMUOUNOLA es ot. cau ae ewes oso e ees see ae ss on Da ePRULGONIRES 2 re rps awe tran na natn in ote nears 592 
PSTCa MMMNeR Ghee ce 3 Sos se ee ee. eee ay 342,344 GULY RU MCNUG eee ee sean eaatowc oe tara 592 
VANCOUVELEUSIS 29. Su 52 5 nos Sent ses en os 349 SOMOS eat arne as ees dawa ce ces see 592 
PPCM MeOR PONUGsH ce saccscse oe Gcas roe eee ee DOU UPR. 22k othe: ke ws acme eee. histo 592 
IRGUSULIS ..w< scutes See eek tees VOI | PPT PLL eae ech etc eS Peas races oA Cnc S Ge 592 
RCMB DUS E tc0 54 Ses oases oe eek ease 346 GUISE ci eho preie see oO ae See 592 
ANTOONAUUS. .- --oe doce DEL OSO NOT ae. A ULTUCUOM beac accne aoe rec. oie od eab Sows cee 592 
ATUCHERISCOPUS oe cca -2c..- aed eae meee ues 606 | Avium. Generic Names applied to Birds 
fa ie SLUG Lae i oe eR SR RA eed 607 during the Years 1901 to 1905, inclusive, 
ALRDOIO UUM ue sae soo eee es 618 with further Additions to Waterhouse’s 
TOMNULA A nae e = eae Been ese a aees ans 616 Index Generum, by C. W. Richmond.... 583 
SIGUALISte Esha) coe cnn ekeacos wee eRS 616 | Axial Canals of the recent Pentacrinitide, by 
UL hes 5 es os ake cna oe ra 626, 641 ee), GOLAN Se ech cane ov Gs uk waite Caw eine aac 87 
ANU GUM oss een ate sence Cae ee G07; 616618620) Babax waddelli: 22.2.2. ce eee eee lens 616 
PAY PRIGOGIGUIAL sou i conn nocundeeme weteess Dao RSACUG nich. ote Pua town be esece lence yee s 592 
PATE OM Ota teen ce saw hes asin {soci oes «aa ASA UP SaIBUEDOACUS . ec oa eee ems eaedecaee tape 593 
BIPGUS WIPED so.. cs s255 Ct ee eee eine 433 garrulus....... ensue aed ecb 593 
pugetbensis vas:0..0: 20 sc EAR ee 452) SBSlAnUs COUCAVUS 22. s2cccn sa weeece deuce = ws 344 
MOE EUS retools Sule eels eae nee th ee oe DEL PERO ask on oe uke sky oS ence a bate see sence 704 
PIPRULEGUS Ss 3052 oe ol een ae ee 591 DIRMOIE ee 22. con ehsnueen see seaaen 706 
ANEYTOO ples scott Pe eee 591 HnMarOnICs jc x Seas. soe 682, 684, 705, 706 
MIGTOURISUS si. = soe eee 591 DaGIICR Scena 5-06 sae eks ones 682, 684, 704 
Aristotelia natalella:.......2.2.02.:e0sde wees 194 | Barbatula leucomystax...........-.....-...- 647 
MI POlOGIOBIR <a: 5 oes sect wen eet sues DULL PRSHEDLOMUS ew Oona ea ge orstanigin Suen sie 593 
PATICDIOM VIN ace Jett cot cam et eee oe 591 | Barnesia....... ieee eae a Dee Nee aes 593 
APIZGIOPSSN 2 dF. hay clans bck can sumer eed aek see POL WS ASATISGON: SAO oe enw ron n siesta tse eetnent(ece 593 
Arm Joints and Arm Divisions in the recent CISSOLU OS 25 in tou n sce aeek tees 593 
Crinoids of the Families of the Comatulida Bascanlon GOnsiwiclor<-. no wc ceuaersenas ase 565 
and the Pentacrinitide. The Homologies Basketwork: A Study in the W. L. Abbott 
Ofthe) by Awe, Glark.3..525ceaoseske ss 113 Collections. Vocabulary of Malaysian, by 
PUECQC OLR Ree ct ce Otho Je nic cn ae Sree woe 433 Ofiguls MSSOn coe cnr cnch ete ieccn ssa 1 


132 INDEX, 


Page. 
Bassler, Ray S., and Edward O. Ulrich, New 
American Paleozoic Ostracoda. Prelimi- 
nary Revision of the Beyrichiid&, with De- 
scriptions of New Genera.........--------- 277 
Bassler, Ray S. The Formation of Geodes 
with Remarks onthe Silicificationof Fossils. 1383 


Bathmedonias- <2 22. ce- eas eee pooes eee 593 
iB aLHIMOCRLCUSae hon a cacan comer Seek aise ee 593 
Batbhypnathias . ssf <ses sole ances Steer 485 

CULVITOSITISS. o-.cceeenee aes see 483 
Batlusabuberculatussvs..-sesceee ase = eee 283, 286 


Beds of Montana. Description of New Fossil 
Liverwort from the Fort Union, by F. H. 


Kimo witone: Ne aera nek nce cece eae eee seis 157 
Bergiasenccs tas seas cee mace eel eerie es eere 593 
iBerlepschiak.<22 cA. sens coe sce tees eres 593 

chrysoblephara:.-.- 22.52 seeue-- 593 
iBermiclars. o< encmasere scacee teen nee aaceee 593 
Betula\ypumilas = 22528. nose a2 nee assis 419 
iBeyrichialy - = sses-242 277, 278, 284, 306, 308, 317, 324 

CUIUA Eh neces see eee ala 295, 296 
MOMS eit ese ~ ae ee eee eel oat28o 
Peguilateras: = 2oo-- sneeere tain 285 
SNE aoe oe Ges comes satesesee enc 306 
ANLIQUA a. ves ewe es eee ee IDO aU. 
UTI CAS = See co eee ons ee eee 286 
parmebtion Ss ke ae a saci ee cee 301 
Pauerike ss, Soto sees ote 285, 290 
tripartitenc25-2-252522-e2¢ 285 
beyrichioides: <-2--je4-2 35-8 ss-cse 295 
pohemicas >. oe.“ atee se aa see 306 
OlliAnaAses. <7. oselae ea sae cree oh LOOT 
UID ON A CAS sare esis cee 286 
bronnite 422) 42 - ee eeeeee 281, 285, 289 
buchiana............ 285, 287, 288, 292, 293 
angustatdecs secae- ee eee 285 
INCISA. Soe sane ose ere 285 
MUTANS Sh. ornsareeeee eee 285 
buchiano-tuberculata............. 289 
IDUSSACENSIS Se )- poe eee we eee SeRe re 306 
cartinata: caste -c tee = sce = eee 306 
chamibersi-c...2=--h-stsceeeeesee 278, 308 
Giliatad Seg.ncs hres see meeeete 278, 309, 310 
Clayatare 72... - 22 281, 285, 291, 294, 299, 300 
Clavigerd 204% ctcissee ees wee sees 281 
complicatas 52.256 2s. sseecieoe 278, 306 
war. Gecorata. =. ....--2 306 
CONCINNAS {Meena ane ase eee 301 
GAMES <2 sc2< Sexcecme cite sesisceee 285, 299 
deckerensis 12. s-amteseree cee scees 301 
GGVONICAR Ate ceacc ce see e senate 286 
Giflusass 5a essai kes ss gateee ce sales 285 
digitata var. separata..........--. 306 | 
Gissectasrsie~csanencenacearateocaee 306 | 
AuUbiass. as esas Sore eee eee 285 
GUryi Ks oe eae see ee eee eee 310 
emaciata.....- caterer eke Rees eet 316 
CIrabicar sci a kee eS 295, 296, 306 
fastigatal: . occ sedhe seeds sent denne 324 
erangis:aes-saeer MSGi sehesedes 215 
Eraniuliterass2a. se aca = soot 294, 299, 300 
eranulosa=.= sae tase ace eee 285, 293 
guilleniz. 7onc5 saeee cache eens 310 
Tale Cos ieeeeen stencils oe eres 319 
Hammel lize ese nse eee ees 310 








Page 
Beyrichia hastata 2. 2 3560s ose ea eee 308 
4 initialis . 5.22.2)s 5302s eS see eee 301 
intermedias2 ss. setae a eee 301 
interrupta | 2:25.22 oease aeeenes 285, 294 
jonesis-3. 3. See eee 291, 299 
jonesite £2325 sseeeee eee cee 285, 293 
kloedenis 2082 eee eee 277, 
283, 285, 287, 289, 290, 291, 292, 293 
acadicass-cusece.ce nee eeee 285 
antiquatas W22ct sseaseeee 285 
bicuspissssse eo eee eeeee 285 
granulata-e 2 5-ce Sere seee 285 
infectass. 3.802522 ee 285 
intermedias- A225. seee ees 285 

subvar.  sub- 

SpISsaj-ceeee 285 
NUS sey <c eceaeeeeee eee 285 
protuberans.-2- ----2--see 285 
War. SCOlICA. 43-5. —aeeae 302 
subtorosa.....- ee 285 
tOTOSE S252 Le tc neces 285 
Verruculosasss--5-se-s8ee 285 
Kkochii. avoid sac Soe eee 281. 285, 287 
kolmodinics2..--s0eesseee see ee eee 294 
kummimeli: «).,- Janes lan eee eee 301 
laculatas +225) se.t. Rese eee 306 
lates cose choc eens bes tes oeeeee 285, 292 
lawensis/s--%. 4 scebece cee eee 285, 289 
lindstromi. se eee eee 285, 287 
var. expansa.--.5.-2..- 286 
linnarssoni .. - - - - 293, 295, 296, 297, 298, 299 
longispina 232 52 2)-2 2-2. oe sane 316 
lyOni-2 to :2tese geese ee eee 314 
maccoyiana......--- 281, 285, 286, 287, 298 
suleatasave cece saeeee 285 
mamillossiceee pe sesso eee eee 306 
marchicaeaseeee ee eeee Jaina Seca 306 
Var. angustatae a= om. sac 306 
lata. 2,.cacneseeseeee 306 
MONtaZueNSIS==..\---e ees sess = Hee 301 
moodeyil-sx< sea co ee see eee 285, 286, 287 
mMuldensis? 32 se Sessene ee eee 285 
Miultilobans2d2 sesee dec ese eee rot 
NEATPASSl =, 5 2)3<.2..64 Fess sees ees 301 
nodulosa-+. Sis. 3.3 eae ene cree 285 
@XPaNnsa)s. . 222 ses Sheet 286 
noetlingi< 2.55232 she eee 286, 289, 290 
CODjUNCLALS eats ee oes 286 
oculing | 2. \<-s ese sosoeeneeee ene 301 
palmate... -Acsons-soss> see eee 306 
parallelacs. 25.427. Sas:05-easeee ee 319 
parasitica. ssce.2- eee eee ee 301 
persulcata.. =o <.2s2=2 222 seee sees 288 
plagosaLsa=. 2s. oo e-e ec eee 286 
plicatas ti 2 55-22 2ceeeee eeeeeer 286, 293 
protuberans: 24: 2-0 222s4-se eee 291 
pustulosasss222 hese eee 286, 289 
quadrifida 2 42..- 5: Sao: Secereeeee 308 
quadriliratas 2. 2>5--=--eeee eee 307 
TAGIANS! 6. 3s J50cs 4 esas sce eee 307 
radiata -5. 2siada. soscep eee eee 316, 320 
reticilatasz < JoSs42- jst seesa se eee 286 
reuterl: 22622. ce sete 5-55 Soe 286, 293 
ribeiriana?j2..22¢ Sooo eee 307 
richardsoniz.2--=2-=eee oh eee 278, 312 
salteriana....... 281, 286, 289, 293, 298, 299 


INDEX. 733 
Page. Page. 
oyrichia segMenss 20-2 -cnc.0626. 5s 20008. 286 | Bolliasymmoetrica .............sseseesseeee- 319 

RIQTIRAReee ee Sous as ee soe atm soe 200; 200: | spombyailids |. 25 cee ns Sees eeuee 595 

Sinipipxias: 262 ac ke pe- seek set =e 200! BOMOOGHUS rs 5 oi Scien erode es aes Somers 433 

SMM OSRS ase = te eS acon vo waee 286 cChatoessh;...i.2..ascvssecsnenes 433 

Brenelotiinee. coe ac cucwr as caseste ks 286 GOmMuUtns eso As 1 oe Wenben 433 

TIRE SONS See are c acs ate ales mip antes 302 hinsyus:s 20. fess ccaseacseeaewee 433 

MEU ce as. sete mata 286, 293 scomberesdels «. soc. ecw cee vee 433 

IMISTGAUE = eos ee 3 os ns as feos ce 318 | Borkhausenia........... Cneent Recetas eee 190, 203 

tuberculata-.--.-...... 281, 286, 287, 289, asoriptellan o.cccds-43.an eee 204 

290, 291, 292, 293, 294, 302 COI nee ke eae 204 

ieiDDOSA =... sae ee 286 ONISCiAce. «asc as senate eee 204 

SPICK Ua ne eran sansa 286 fascinta At sero fec ek see 204 

tuberculato-kochiana......-...- 286, 287 mintiteliae.s..sse reece one ceeee 204 

tuberculospinosa..........------ eal Oriteso.. SAA ee ae 204 

BUMMER! sass est - ao 5-202, 294, 311 pseudospretella............... 204 

PROM s sa on ae aoe ae aoe DBSGQOB eee yl HM OLDAs Moa. ins ake ce ee sae eee 593, 605 

IP eee eee scam con ees oie 288 GiMicilis\e i. S228 ~ i eine sae ee oe oe 593 

NETL COSH Sti ge eC ctete a cae stat sie mere Bad MBOX LOPUOISG2.2-) oss ce eee ene owe eee 567 

PAN COMMS: nae 5c. mee ; 322 | Brachiella anserina......................-- 467,477 

NENT eke eee ane hoc wore nie oe ee 294, 300 PTACIISS ee oe ae An ooh eee 464 

NVAULULROMGUSIS Seg sce sts occ eee an 286 malleus soc eeae evens 464 

RL iG MSS oa aris maton mie ae einrs BUSI) PHRACHONOGH. oe eek ee, cr eo eaiee st aoe 342 

WICKEUSIANAL 5. ems tene se eecie kee il Bs?!) BLAGOVORCbVAe sw sos —0 462 ccc ann aaa. Seven 594 

UGH ito ee eee <a oe 302 enINCK <b steer eee 594 

METICHIOUA yoke sae e neat sean aes 218), G20; daa; 028° |) BTACHY DUS? .2..2-.sSeeae as, ncse seme eee Sere 594 

OhisiaiGas = aeemtes ee cee oc 622) UBraGhYPHAMPHUS) - - oc i 22 eee ee 594 

POUICOSH Ss <i eel Cee ue 322 elepans:: -: tae eee ae 594 

Beyrichiide, with Descriptions of New Brachyscelus crusculurm...2......22..22..-.. 490 

Genera. New American Pa-eozoic Ostra- 5 PELCLY GELS [US ets tetete ast ea ei arate eciatee te lete 427 

coda. Preliminary Revision of the, by TENA sae sics hele epee cea 428 

E. O. Ulrich and Ray S. Bassler........... ZV || MBTAadyOrDIsS HOUMICe.. 2 IAS ek eee eee 624 

een CHIODRI Sa. isso wowace nt wane eter ess 820,920))| MBrAnCHiolambrus. 2-262. 2..) sce ecnn voce eens 344 

ROLMtaS = c= arene eee come 323 BLS HS. ~. een 344, 345 

TEM PTIGUE os tee Sade ws woes see Doce [MBPS POLI UIs cee ths enc ett wa ake want eee E 594 

OTUs Ree tara eae een a SLIM MBISV PES seas aul wadske ae deci icc sa cby nme ene 594 

Pranulaiaoy: os swets. bi eS DeUTOSe LSTOVILAISUING Ssabe ool ence os ee eo ke can culos 594 

Simplex... 2¢2-ts<42-.-50e- 320,022) STICCO CINGIBUS= 2.202 555.5082 lal e ceeds 622 

BUbGeNALa SS sse.- 3 c-Si 323 ARGUS einen ee isc Sects ote 634 

Int RNGnNae eee cont unten tee acwcetone 593 TUDSCLUAE ate eee a Se ee ee 622 

MMSSIGUS HK VA Usecet aloe eet eee 593 SWINSON: noose eos we eet ok Sec eeee 620 

PIP-GHredDAben 6. 22 te nn tans cece haces cee ee 57 PSUICCOT LCE Coca cs set telalc fates ta S/S a 620 

Birds during the Years 1901 to 1905, inclusive, ISHCGCDS see ere re Ek eo ae 584 

with further Additions to Waterhouse’s abyssinicus...7...2.0.-4 FO Se ae 646 

“Index Generum Avium."’ Generic names PUGEROL Ges soe fa cose eden eae 584,611, 680, 646 

applied to, by C. W. Richmond........... OSD 4} BUCY tANthUSs <2. cdi desea estwe ects eee ese 594 

PulpOk SH ARG re ce sous ok cticse. t Vcr eeme ee eek 565 LOPQURUISs conn Se Vers ee 594 

Bigrine DrAviGaHOds ~~~ cn cbiasacesnsieacees = DAC PERMOV LOSsn Secs ee. ate acca ses eee ence 594 

carolinensis............. 577 MIG PIGCU Uae are oe aota sina nieve ww ued aes 629 

DAVEE ose sae ny eet wacko 577 | Buettikoferia.............-. RIVERA nia ante 504 

PeIBSLODESIS eee ee eine ot a ee act 188 | Bufo lentiginosus americanus. ............... 557 

lenis e se eee noes ean area eee ns DIN MES ELILINO SS hone os oo Sw oc enw eave’ abiede Ocean 562 
PLUG PACEL ssa en ate mae nicl d ais Sats panied etsaeiniels ince 565 | Bureau of Fisheries Steamer ‘‘ Albatross’? off 
BUS tAGO akink tence sain sseneee eee 563 the West Coast of North America, in 1903 


Boisduval. A Revision of some Species of 
Noctuids heretofore referred to the Genus 


Homoptera, by J. B. Smith..... eae 209 
BOMIES os doce atin cet ne Sewree 277, 309, 315, 317 
BUMGUISMS 6 oc Dotnet aus ae 297,311 

allie eee tbios cacao cau Were tees 319 
INERT UH Melee ss Soe ee ce a Sac 285, 294 
MOMMOGIN een oct tian Boece eve. see ee 295 
SHBIOD Pwoe te on ee ecm et waa 310 

MAIN OMe a tthe fawn ctty ace ee es 297,310 
PEVUIBE wie site ca SL Av eee Cee eeets 288 





and 1904, with Descriptions of a New Fam- 
ily and several New Genera and Species. 
The Amphipoda collected by the U. S., 


DY parUely-OMmNes 5 or oS sens eoree ae 489 
Busck, August, A Generic Revision of Ameri- 

can Moths of the Family Gcophoride, with 

Descriptions of New Species............... 187 
Butalis Gaaralasoons |S - anaes aw caw wmccle 599 
TSIWBOMIG ES eee cae Poe eee enna ce ae 586, 


590, 592, 594, 597, 599, 611, 615, 621, 622, 628, 635 
ES HPCO DEUIHIR GC alan <n nein aaa saan ae were 594 
Byas 





734 INDEX. 
Page. Page. 

By as Noblis. -haseeeesees cee ee Serene 594 | Carnivorous Dinosaurs, with special Refer- 

IB DMS Palmar die see eee ee eee ae 518 ence to Ceratosaurus nasicornis Marsh. On 

BiySSUDA Reece cee eee seer are eee eta 595 certain Genera and Species of, by Oliver P. 
bohemice 6 see pease caer e eee 595 LOY Seid. csi eeeenenore ene eee a eee 351 
Cacatuidw@n. 5 cnet eee eee 602;609" |; Carolina shrewe- ===) 2242-2 =es-- eee eee ane 577 
Gprebidse ee ae eres ee reece eee 595s)" CarphophisamosnuSsese see e sees sepa eae 563 
@alamorniseee so ese ea eee eee 595"), Carpodacus sophiasss seme a: =: =e eae 640 
(Obl drainer 595) || Carpophagay. 32-2 522 e eee nae ee eee 596 
Galandrinais-. 2: 2: hice tio a eee 595 (Pheenorhina) goliath..........- 631 
Galarinal:tys-eviso 2 SU nee late. cate eile ie 370) (Casmarh yeh us se. seen ea ae eee 596 
Calidnistey- inte Suse ae ee ees 603):|(“Castalias 6 422 222 eee ak oo ee 418 
California. Descriptions of Fossil Crabs from, Casuariide:- 2.2. cscs eee ee eee 597, 628, 646 
bye Me Jeet un Seer ta meee ee iccne 341 | -Casuarius 2325 .202 qsescee ernst ee ee eee 628 
California Fishes, Rimicola eigenmanni and galéatus: 3: 3.4 ee 628 
Plagiogrammus hopkinsi. Notes on Two nove hollandise:- ==) see eee 598 
Rare, by John Otterbein Snyder. ........-. 183) /| “Cataracts: 22:0) 2 ccsa2 ee ae eee 596 
Californian Coast. Aleyonaria of the, by Cathartide-..-52 2224. 5022 oe eee ee 611 
Gharles}GuNuttingsescesesa-en eee eee 681 | Catostomus commersonii..............-..-.- 549 
@alipid eye oe ce eee eee erent 439: | (Caveisalamandere ae + eee eae eee 555 
Caligoreia ce 2 5.4. ne Saco ee tee ee ee WW4) | @ecropinge:= = 25-2 psy ase ee ee 453 
SCLHOSA Na ee eee eee 6838684571541 \Cecropslatreiliit ss] s-e = eee eee 453, 477 
Caligusieuimmardines 9pm aree eee == 430:476,.477 ||| \Cedola 2522.2. See ee eee 596 
(Galliopiidee Sees ts wate). oe ee ee eeeciseee 526 Senegalensis 225-25 eee a eee ee 596 
@allopeltisiobsoletus®=:24-.e ss. ce5-e- =a 565. | Célaec = c2cd es Sethe ea eae eee 597 
COntiniS eee e ese 565:||)- Cepphusise 2 25-25... saison eee eee 597 
Gallomishesteh: - eer ese ee on eee eeeees 608 SCOPPUS: 2225 229s - ec ene eee eee 597 
Callyodomieleresac 2 2.2 2c. ears nee 99° | Ceraphanes. ...2 2 ¥3-2 26-2 sss sao see eee 597 
lunulas iS ee eee eae ee 99 anom alus)s--e 2 See eee 597 
alo Dates. eee ae ne aoe ee eee 595.\| Ceratellaeccs2 72. se - eoeeeee eeeee eee 308 
TACICCUSS oe Seas Nee eee 505.|) Ceratopsis se. 32 eee sean eee eee eee eee 308 
aly ptocichlaesse- a2. 442522" 2 aera 595 chambersic cesses eee eee 308 
Camp yl OMS ase tee sateen isk ate eee 595 hastata.<-s25taeeaee fe ae eee 308 
hamuullusviee eee eee eee ce oe 595 intermediav..- 2.22 spec eee eee 308 
Campylorhamphis2s.- so627 cee ee ee eae 595 oculiferat 2225 7. S2ee seen eee 308 
longinoStrisme-seeesssosee 595 TODUStAs: -afoc se temeiseee eee aes 308 
Canals of the recent Pentacrinitide. The Ceratosaurus Masicormis: <= see seeee eee secre 359 

Axial bynes ia Olankeese 2 ens oss saeeeeee 87 | Ceratosaurus nasicornis Marsh. On certain 

Oancer os nasto ee eee ae oc) seme eee 341 Genera and Species of Carnivorous Dino- 

FISSTESBR neat see ee ns See eee 343 saurs, with special Reference to, by Oliver 
magistervs2. 2s ics sftot orca tees 343, 344 Pua yisee odbc aceei clue so sek eee aa eens 351 
@ancrideoty ates oce cee eek eee ee eae 943%; Cerchnewan jase cance see eee 597 
Gand onaeestire saecsa. sss eee eee 400, 401 WUtCON Set ae Ae oe ee eee 597 
eupléctellas: S252: oe. oes see 402, 408 pennipes=: cai. esses 5 ee eee 597 
mapallelace) -s535 See Ae oss) see Laieers 400)401) | Certhiaicoceineass2 2-250 a bee. soccer eee 609 
TECTICAUGAes * sft te kee sees 405 falcata ce ocaeenece es Kia ecu Sea 609 
@andoninss: Pascoe ee ete e Peete 400, 401 ODSCUTSL 2.284 aoe eee ee eee 609 
@anis.occidentalis.s- 4-5. cece cee eee eee 576 Pacifica. . 22 2. fso ss cane eee eee 609 
@annabiascn-cthade Sac coeee cee nee 595 vestiaria: -ssoasets here eee eee 614 
DLOPLWS2 fe ecske eens so eo ee 595: |) Certhildees 252.2222 5-2eo-e-eeee eeeeeee 604 
Capitonidte: eas ep atc aee oe eee DOINGS hOOONOA Ts | MOCE VAC acne re reietete: ame lerelatel areretetet tere eat ate tater 659 
CappariSs jy steccc ac -clee eee ee eee cere 596: | Cheeturamajor= 2.2: 5-22 oes eee ee 586 
Caprella califormicacs 32 aro7- gens eee eee a 5497) Chajat 2) scat eres eee eae ee eee 597 
Caprellidessls-5 fat oe eee ee eee 543 torquate,. 2. 6.22 see sence ee eee 597 
Caprellidés c+ so5- nese cecbences Bae 543) | \Chamaipellucida 2222. ease a= eee 342 
Gapricaleas! 2 aca2d seasons ee eee eee eee 596 | Chamebates........- eG oe Ae Sane see ees 597 
ATHOLed.224c4ch ese cle ee rete 596 Tufiventris! ys. cp ences ese 597 
Gaprimulpidse = see nee ee eee 626,631 | Chameedaphne calyculata -...........-...--- 419 
@aprimulgus <i i-ccee cts aie rite es See eater 6310 |) Chambersia=t2s-.--osseeee se eee eee 188 
ELAN GS. 32). aceon ee lose eat 626: | (Chameleonstree-frops = ----2- = a-ee eee eee 559 
yucetensis 2c oop see eee 626: |; Caras. sce .e escent soe ees ee ee 418 
CAD Y Be aces lem eree wom eens eel ele arenes 596. (Charadricus leucurus = 222 s-= oo 647 
Carbo:aUrltuss. 95.22 2 .os'/sni= ee ee eae eee 605. (Charadritd ss oe... ee eae ees 585, 609,647 
MExICANUS 2%. Natoat Sacer asset 647 | Charadrilionmes= = o...-1 atone eee ee 606 
Carex c= 34 os eee ace eee eee eee 418) | Cheradnilol ass names ae eeeee ee 597 
Caricicola:ccasit: « -iiscck sone eee es eee 596 singullaris. 2 2 oe see etnies 597 
@arites -..226 ob cost tee seaseut oe oe eee 5960) \Charadriuss:c.cc-cee soe seat eee ee eens 597 


—— 


INDEX. 735 
Page Page. 
OHBTAGHMUSASIATICUS. 3-5 o<-s--esa cds wenseece 609 | Cinnyris nectatinioides. ........5..........2. 613 
PRC S east oy or peek ae Ae aceon 606 NEW = 5. swe op ensckeeetna wads 589 
OUI eee ae Beare ain n'a an Oot | OMNDIBODNGQUE-...+..so% o-oo S Jou eee es 349 
eS EES COS ED tick Se tg ie wt ne Sl n'a wine a a's Br le UTTU OO I et one's ciara nes <= 2 << ewe cede <6 344 
BUGOSIUO sn cp ones oa ens <7 Boesch MOISSO DIS AKI OLS. ite ee anan ode nates ees £ an 594 
PAOLO ee ee pice oe a wcineeatn eek S'sioe SACU NORICIGRIUS =r ance nn na orci ae ee ae ome 476 
NC Sn ee aes Ct alvin Cie = ale naa posal CIMMONN UNI CE. oer een ease aw ue eats oe 604 
GHBNGOTReINN DUS. oc <n cbe «= denies ewe ee Dea se GIBGOSOCO DUS sa... cece nc cee wine oc smn cie gee 600 
OY RV CUANUS =, heals s <= an Due ee CHAD ULE ot ate awn tales s'n natal ss 0m ia oh wacly om 600 
Ghelydraiserpentina.....:2.2.----s=----+-- 547,567 | Clark, Austin Hobart, The Axial Canals of 
(CHEN GV FEV 107 0] 0101 Be a ee a 601 the recent Pentacri- 
GYANOPSCIUS .<-...<.---s. 0 601 MitiGiens a. 44-.ee se 87 
i eaSOramn NOs eee wore re. Sse eck sinlecinine we ua 598 The Homologies of the 
bnorcomptulatalis.25 =. -~ occ. saws cins onc 393 Arm Joints and 
OUSCINIS «ann Nass ~ ax os oie = Saint's <'t'=~'= 392 Arm Divisions in 
ROMERO Geet aay Sachin oh aie wn = 393 the recent Crinoids 
LEE LER POLLS WALLIS ai wg ome ins <''s' <\nic's = = 393 of the Families of 
MIBCIOGIUS ee ao. cow owe at om aiclase~ as 392 the Comatulida and 
[FTC EG LU VCE eae en ee nr a 392 | Pentacrinitidz. .... 113 
PIU ML eae ee osshe  SO e e~ 393 |) Clidiophora punctata-.---..--- <2. 22 2n eee 344 
BO MBUNEUUS ace eos mane oa te San ce BOG hn PClMmacartnrs 4. ee eat ness ess eee eee ee 600 
Chimabache haustellata..................-.. 191 incompletushs.6-..2<csn esses 600 
Minone tem plorensis. - <9. 2. 2 este dee an B46 | GUMAGOCOICUS a6. cesta evec~e aeone ace ane ea 600 
METICUIICG Bs wlan cleo sais sie aes able ew av chem aon da BOOM Hr GlOla viPI axes oceans coca ee crectn eee 549 
ARITSTIN aN) Reet ohren dace wwiek oven ceo s wale Since oe S69n | Gnemarenus. 2... nee soar eon seca ee 600 
TAILORING eat eee Sones Satan cee 498 | Coast of North America, in 1903 and 1904, 
TREE OND OCR ete coe cao cnn ee eine seis 400 with Descriptions of a New Family and 
BULA. 2. Soe c see esese ses 400 several New Genera and Species. The 
ODED CAT FA ore ors ohn e arat 400 Amphipoda collected by the U. 5. Bureau 
MIOFESIU Cera sac 525-524 + asa ns sfaanel’aens 598 of Fisheries Steamer ‘Albatross’’ off the 
eR VISIRES Irene neta er a ech hs 598 West, by Samuel J. Holmes.-.--....-..-.-- 489 
ONIGNUB ees ho tac Berta atre HOS) COCCYt = oer cok te os aes eee nitele sana eee = 600 
MATION ime eet ste oo oe 9 arn ate on wae we see 599 AIMOLICANUS ack sod an ce ek eae dee tes 600 
ORIOMUTe DVNOLWENIA > 2.5 52 a0 ce an ae oos -o 0m 638 CATOTHS cree poGt att see eos tomas ae 600 
Choerochilus trimaculella...................- 19%, | Coceyzus levaillantit..--.----- <.-- 5. -csc sen 607 
SONCBLOM OM es ae meena ae thw aera aes TG tp CaMelOCOM INI! sate wearer ceic on creo wean 177 
Cheerodon in place of Chcerops for a Labroid (Crossostephanus) palmeri....- 177 
Genus of Fishes, by Theodore Gill......... 155 DAUM Gene ace er ee 177 
@hoeradan/macrodon: ...- 5-2... ace e 156 | Cold-blooded vertebrates .........-.-..-.---- 548 
RSMEODOD Beet eiee ano os at once swe 155,156 | Cold-blooded Vertebrates of the Indiana 


Cheerops for a Labroid Genus of Fishes. 
Cheerodon in place of, by Theodore Gill... 155 


PN CANO Dr OLG ae ears = mata a ia at oe 98 
THHOROUOM casa 2s aa dct mel sle cee 155 
GIGS OMIM OS ero SEE at bee e 156 
Chong racanrmines ss eset ooh eet oe 434 
Chondracanthus epachthes.................. 476 
BMEGHOSs..2 0 ea. ceeease sae 434 
Chorophilus nigritus feriarum..............- 558 
ROR VU SRGUUIN ee ees ion kg foe cena See 599 
BO UMN foc ooo ok eee ees wa 599 
Ghrysemys marginata. ...- 2.22.2 cdekew eae 567 
ROME SOCAN BOL ele fd antes oak aoe Deets 599 
ADT VSOD GUOPICUS secu << sone b ences eck eta 599 
WTO OTN hott Go dd a chace wee ch che eels 599 
GiohnOpsisseler. - «216 lee ckant eo eee ee 2. 585 | 
MPhil ieee ne 599 
CTT SS mich orate aa ola nte Se ato 599, 606, 620, 629, 648 
RBGOTNO DSS ona a snc ann CORES eRe ee oe ace 599 
Snterotled.2. 35 awe om. 599 | 
Giniclide:~.: c= o.oo cc eee, t 585, 599, 614 
UIGIOS ere ee, iv cleo os Same cha oe 599 
Agdropriiloscans cies een ee 599 
CRTIGNGSE Ths. eee De es oe 599 
MIN SINOP Ely Sere aoe sce aloe dees so 600 


University Farm, Mitchell, Indiana. 
Notes on the Mammals and, by Walter L. 


ELST Sere irc eek tee Set Gin be owe Stee awe ae 545 
GOlBOTAM PHS is scan an a= c cen Nee rene Secs ne 600 
TNVRUS occ ose e tes accom we tases 600 

Collections. Vocabulary of Malaysian Bas- 


ketwork: A Study in the W. L, Abbott, 


De OMS MASON es ccs ose seme tec emset oc. 1 
OCH a aretha eee sae tas Seve he take ie 640 
(BOIOMOSHUNTIS <26 noc Sees oon ae Oe eo ke Sesto 600 

Mad etl ee ee oe ape 600 

GOlOPLELUS DUAlSs= sass ae a oe eee ee 592 
GONISEIS etek wae tet ce ec coe oe a ricltlaetc cate 601 
RUAN Oso cisharatcatiee me ooa => are wnt a 601 

MGM VON sana soe teat we ss cae ees 601 
TANTEI sage acalsha: 3 Star ets a era atte: iv, J ov whe 601 

GUYISSG due davk odes ks Soeceweneseees 601 

PUGS oe dew wi eo Snes ae soo 601 

Wolo ba menGhs 5 vec. coi veceseoueaeta tees 623 
Columbia carunculata. ...........-..--.... 587, 601 
CUEGVITOSIL Gs sou. Owes oe beak aes 589 

MOMRSON Gon. eta v= lee oe eek 605 
Galimbldie-sseuda. 1p Gs sss ae tece eee ee 605, 647 
Goin bigallinnede. 45-5 ao ene a ' 587 


OPEL DL ROMS plete oe eenianlg ate vic any seine 601 








736 INDEX, 
Page. Page. 

Columbigallus francisers22--seeseesee scenes 601; | ‘Cossyphodess #. 223.2226 2c2- eee eee 155 
@omasters 2 Bue ee ee eee ee 113; 12351124 5) \Cossyphus imacrodonves*-.ce 2.2 eae ee 155 
Ibormmeens)Si sles ee. see one eee 12051235424" Cotingaytschudilieen ee eos ese eee eee 643 
COppinperiza- ---sse ose tiene 120),123;.124) |) “Cotingidee.. 2. he sae ee eee ee ee 593, 
GiSCOldea=. Gar oteeno ee eee 120, 123, 124 600, 602, 605, 607, 613, 615, 616, 622, 628, 636, 643 
AIM DTA aE eee eto 12051231249 | “Cottusmchardsonie-es- ose a2 eee 546, 550 
LOWENSISGS set toe ae eee 120)1235124 || \Coua. seve 2 ete a eee 603 

lineata} ce sesso eee ae 120, 123,124 | Crabs from California. Descriptions of Fossil, 
TMNATI SOM e occ R ese ees Mee 120, 123, 124 by Mid. Rath buns ees ee eee 341 
MULhiradiate.. ese see ae 12012355924! Cracidge:ss-420 052. oes ee eee ee 587 
SQN COSA See a erences ae ae 1:20; 123:124.,|| «Cractesisaa-k) neste asses cee eee 603 

Comatiila ct .= 2228" sade acer emacs 123,124 | Crambid Moths. Descriptions of New Spe- 
Gistinetanise Aaa secre eee ae 124 cies of North American, by W. D. Kearfott. 367 
multibrachiata-. s-esse:sseeeene. = 124 || \Crambus ‘bidens2eeess-ee.-4-eeee eee eee 381 
Mo tates ee sees aoe bees ee ees 124 cockeellus 2325 nse eee 378 
PRUCICIFTAL Ashes eee et ea 124 dorsipunctellus=s 451 2254p) eee 383 
PECUIMaLa eee mee sos eee ee eae Se 124 dumetellus.--.--...: Ls ena ee Niae ae 379 
SOLALIS Sesser Ce ee 124 intermediusis-22 asa eee 382, 383 
Comatulida and the Pentacrinitide. The nevadellus: <2 22552223 384 
Homologies of the Arm Joints and Arm Di- POlingic-* }hacecs See eee 382 
visions in the recent Crinoids of the Fami- Simpliciellusess-2sessseete ee eee 384 
hestofithe; by A’. IAM Clarkes se eee se 113 trichusalisis.5 2204 Sateen 379 
Gomerise: Act cee a aes eS Ee 601 youngellus: 63.5 22250 eee 380 
Womebesee oss ee oeaece see eee a aes 601" |WCraspedoprionas-. yas sasss a eae 603 
GONOPOGETAS See eee ieee aoe ae eee 601)" Craugus.S22545e-" Baccara SS ee ea 603 
Conopophapidee coke eco: nacce coe seee cee =. 5072615 ||| Craxalectonic22. 45226-22242 sene eee eee 587 
Gonopotherds oe ojs-c= st eee eee eee aa 601 | Crecca...-- See arate rn ae Se AS RRO Seiee 603 
Comurus ss. ashe etek hee eee a ae eee as 601 ComMmMUNIS) 2222. e eee eee 603 
Cons SS eee oS Se ie es ee eee 346 glocitans: 222. 5a. 3-62 -e eee eee 603 
Copepods: A List of those found upon the PalustriS=2y. s2.02 cece eee eee 603 
Fishes of the Pacific Coast, with Descrip- Crenilabrus chabrolii......-... 2 aC arate Qe OReee 95 
tions of New Genera and Species. North IMACLUGUS << wel ae eee 95 
American Parasitic, by Charles Branch CTreoSBUrUsSeciss odes tae eee ee 353, 355 
BW SOT ees eae Sas oe pee 431 BLTOR 2.55... 25 nese eee 354 
Wopperbead jaccace see ceaconien Sorat OEE 566. |) ‘Creurguss. <2 oon. 2 es. 5 aoe ee Oe 603 
COpSICUSS 3 Se = saa a mciscce ete eee ee ee 601 OXCUDILOR Sos. cee he eee 603 
Mmerulayy coscn eee eee 601 lanius's Ss2Snico: hee oo ee 603 
UOLQUATA<. Jecce stone eens reece 601 TPS o26. SSS ss 5s ae a eee 603 
Coracias carnulusiee= see, ce ese eee ee 583: | Cricket frog s..:\./..j.0 52. hoe aoe deen eee 557 
Corachid ee ae Sees) se ie tess eee ee ee es 588) | Crinigenaminisea.ccce4-see eae eee 645 
Goracinaees 4aaS.- 5 Renee ee oe ee 602 IGUERICUSE mS eee eee cee See eee 585 
COraKt § PSs: S/o teint ek rare ee rae ee 602 SOLIS! 2/22 5sor0— 2 bee eee Ores 595 

COICLONUSES: - seer oca he eaten oes 476 | Crinoids of the Families of the Comatulida 

nelsoni tase ee ee ete 476 | and the Pentacrinitids. The Homologies 

Conmias Sah) carne Set ep nae eee eee eee 602. ofthe Arm Joints and Arm Divisions in the 
Cormulanidset: me. e jos eos = eee i Oe 685 recent; by. A‘. Hi: Clark. 2 s)22 cee Se Een 
COLONG ara clases oe ec ee ce Sere So aeeeae 602) || ‘Crocetinigec sc <y:( tee tno s eetele ete tense 603 
CIMCON soe ce ein ae oo ee Ooh ew ase 602’ || Crossostephanuss-= sep sete ene eee 177 
COMMIKE = 2 stnaee fee ions Cem eae ee Se 602; | Crucirostras so... ---2. cee ueee ees oee eee eee 598 
PPM PT ORS Saree inc ae ee et ee 6027|| "Cruschedila..s--. ss0-ssecesa- ee een eee 604 
IARI A eyeen see eee bo eB ee ee 602 TOVOIlD v4 s.0ccicwoceeee ae eee ee 604 
monedulas<472 ee Seapets tI eee 602 | Cryptobranchus alleghaniensis.........----- 550 
Corophiid @F =o ero ee eee re eRe 543) \ Cryptoglauxi... 2) 2.7 e an ee nee eee 604 
Convidee.. cso ns sey eso eee Ac She ae 586, | Cryptolechia...........- sidcn dete peaee Gen eeee 189 
593, 602,603, 610, 620, 637, 638, 642, 643, 645 canariella. eee eee 195 
COrRVIN as iat 2 oh nan aeeee tote eee eee 602 | Ciliela se sete ae eee 196 
Corvus frugilepiisees: sone secant ee 642 | concolorellat< s22es.ss-eeee eee 195 
leucognaphalus®: jesse. eh ssee ne ee 602 OLGlaCes eas ne eee wees e eee 194 
stelleri.......- SE Re eo BE Ee 643 | huachucella.... 4. -2eho-see eee 195 
VaTlans ec cepa ce ee eee eee 586 obscuromaculellac ses -t--ese eee 195 
Corydalis: << 3326-2 2e clap career e ete EEE Eee 602 Sparsiciliellas seat) taeeroeiee 201 
arvensis: 2 .icte eee asc. toe eee ee 602 Straminellas.: 2s ssnuseseeee eee 194 
MOMOLUM 2s esses a - atone 602 tentoriierellaas— = sees sae ae 195 
Corydon anasics sceet cone oe Soe oe Eee 602 | Ctenobolbina.....-.......- 277, 278, 284, 309, 311, 315 
Cory dussc ccs 8sccceeeoe nes deere bent 209 DRO, alata est. oe soit oc ceeee tee eo LO 
@orynorhinus) macrotis: sc.s..+<2-5- eee ese 547, 577 antespinosa.. scsessm access meen 


INDEX. 737 

Page Page. 

Ctenobolbina auricularia..........--.------- 297 | Cylindroleberis oblonga... ................- 401, 423 

BNTICMIOLIS ine cade << ane R207 S11 | CunOscion: NODS. ! <2... scceccasm eens 441, 464, 476 

RISPINOG HS aes wc assay nk aies os BLOM OMEMORILS vere enor darn Senha win catamviensd muretalera 604 

Gavimarcinata::....2.~-<-.<-<- 295 TORE NSE te eee en ed 604 

GUIBTS fosc i soc so cce ss BoQreuo DUG BU e | CMON he capic Ween ceevescceaetreccneeuae 400, 408, 410 

Wal. CULStBs oot s.-2 5-56. 310 Henciterals o5 ot 20 Seat 400, 405, 407, 410, 419 

UREN Set SAG anaes ates © = ae 296, 310 GXSCIND sated tedease seen tee ncyie ney 400 

° RET ese Ae en ae oe 310 peshees sso. see se ee eee ee eee 405 

POWse ee foto ease an ana SUD MCh eid GUC cee ee anne eae ae cin ae ie wale 400, 401 

NVA IAT he eee ne ee ees amas SLO OUDIMOINA tafser anh rae nt etn scones 422, 426, 427 

filorste..o-5.5- 22.555 2 = 296, 297, 310 PONS tate ae San ce acne 428 

PIAHOGRe tests cee are abcess 310 WATE S ie. cams aces win see's ee eues 423 

RPP ote a mn. ciei 310 | oblonga.......- aS nee ee 423 

WIIG eine teense scat ccc es LOM IE CAVITE EOS st et ened Se oe ink se Sencar 400, 403 

REET OSS Hts a ac eens sana = POITOLOM CO VOICI. < . con docs encceen cesehsaneeace 401, 422 

ENtOMiemen see ene es Dub leGunridopsis=es.cc.ceteees on eee arene 400 

bt 2 (ab at PS ig ee ee 295,315 Wise So ee eee 400, 405, 419 

JOU oe UL WOM DNS s cor.o, ciao tee Sele clcle me ek eos cies 400, 403, 408 

Gee een e se een sec ena = 310 aurantia...... Penn Rone esa a ea en 405 

BERTI os he ow ein wos Sica e's S11 | DIiNlicntn sa masa charn saeice cee shee 410 

PPR Rg tet te ans bie nae cn = 310 | FAVE Me sate orc foes Oo eee ee oi 415 

RIES ater Sota dt 310 | ROBIE Sea lente eee tae te 404 

ODIOUD eg es ae we 296, 310 TUISCRIS oe pence ae 400, 403, 404, 407, 419 

papllosa=. sean eee eee: 310 | pibbas Sere eee 410 

DUUCIAUD soem ante aon aio eed eae 310 DAES Wes pn taine cree Naweme me ceca Aen ate 403 

SDIGUIOSS 20 se tenn. Sais acc ee ces 295 INCOR ETUCUSS...2- <5 see ee eee ee 400, 405 

BPIMOSH ts cee cance nosso 295 MBWAS Ses ee ee eres wee dee eee 408 

subcrassa. ... 293, 296, 297, 309, 310, 317 MOAT PINS ohare on eee em sciawasas «eae 415 

TUONO toe es ooo ee 290, 291, 294, 311 MONIC woot beset chan ese. ah cece wer 417 

ban bonstac. 25252505. 22202 « 296, 310 MCULUIGI hci = es orien eC me ae 400, 405 

Cuculide: ..... 595, 596, 600, 603, 607, 611, 614, 619, 644 710 21: a ee Ae pee ee 400 

Cuculleea bowersiana.................-.....- 349 TOUCUIAUS- etn wane coe. ceaaierss 400 © 

CUCUIUS COPOMANGUS. .-..- 502. 5. 2-2 sew ece 607 Binveta con ucancesticene ass nee ene 410 

RLS erates Biche arn Smee wc eteacmwiewcsie® 607 WANQUS soc soa) Bes Cree ee 400 

PERCE PERE Pd cet eee enn Se eee QUST MO MBLOGOUPSL =< 2 acne ee pens fn See dene 400 

RIRNMAM USS eee eae soe ye eck B74 eCmproisee se eee. ne Pe RE ete a 400, 424, 416 

madagascariensis................... 603 | TWIT ati ee OS Coe cen eee 415 

POOLS ee coed Sv ah cle we neces a sas 644 TAURANGA asc aitwtac opus emcee 2 400, 405, 415 

TSE ee ee ceeLN Aner eee ea 631 | THOMBUN Weipa ni annie oo to heise aeons 407 

MOMIOUIS arose Tins e ee ere eee 607 | MSV UUS MUSCALOS fc msn ee oars tale male ee na es 403 

ATE CAT 12) 6 So ee a ee Slain OeDSOlUS COMMIS =~ o2c- ss Jocbaeee soe nc at 605 

BUNVSNObN - hod a= cee cece cee cca ces 57 PIOUS eo ee ows Oe Un anche o 644 

WODStBENACOM ee aie: 2 oon akon. aceon 59 SOUOke eer een Hee ec crane ete 586 

GAUIMNASTOCAINI PH. ~ (07.5 ces oseweeces Decl) Gveusumin SPOS eof. cc conn con meee ee oc 490 

BUC Lasers see. Wee eG. oe GUM PC VSWSOIGES a ape sont oat coke Sete emanate 490 

TU Pee Renters peste Ante hashes oe DRM PO VMMELGs = nko dmna es Caco eee esc wok wee u 400, 4.9 

TOPTIAOUeEan.c epic tauk meee hhc es 61 americana. ..... REC ay meats 400, 420, 422 

BESS ee seh reat eg Foe etna seas 58 MODUS seat Wocee weno ns aes 400, 421 

StQHOIGDISS 6.4. 2c ccvecnncedesewesazcan HOM CRO MOTOS ie oe sarees Sls tae ae v vices naeces et 420 

BUSINALOSOIIA 22. 3c25. cheese cern PARE UNION Ge creo hace etter et vote eter esas 400, 419 

RSPIFSON = | cowie ee hake occ se ie ernsecee c BOAMMCCRDEMIOOS see sink cr eal ou tote cnwuc newest = 420 

RUTSORNM Ee a 2 San Bae kok om can eee DOS COUR DOr I ACCLO Lens ae cccNs vue es ata cdanen teas 2+. 687,658 

CU DUTT iat ga ee i le Gaon | Mu RGm PUMCUBTEIM Se oop Soke ain owen ew de ces 616 

ultramarina arizon@......-.- POSSE DRE Gina eee So Gans ck side mow cwe cen ve 604 

REV ROS ON UiMiaetl ee mate ce ss Es ae es 604 MO MUGUSIN ona Sans einen ace owe ek 604 
SAW el ego (6 ie (2: Ce a ale 400,408 | Dall, William Healey, Descriptions and Fig- 
MESIOOULININ Meroe oan een tote et ole: 400, 408 ures of some Land and Fresh-water Shells 

ORS etc tac noes eter or ae 409 from Mexico, believed to be New.........- 177 

1 EEN Ee atte ein apa ee Be S00 405 408) |) PIGCHMOLFOCIIDUS. = =. 22<2cc.e—cc sucess -caen 117 

Cyclorhynchus «equinoctialis ................ C03 MUPUAUSy os eres meoe oe Lee 

BU MORIISS oe woe ta cee etc an ek Sonne sc ook en re Rea IS BCRINONE sour case ae 92 creep 8 an cx ca Sack 190, 202 

TOMES oe ance tee cat aee ees dere €04 DORMOBUSOMUY \ sarc cea curt e cs ees 202 

ORUG LER iS Bag 2 A hed ete, Sa FOS 3 MD BIOUCOM NOMmiGns: <2. 515.5. cece ches eens 356, 359 

Re LENE GOMES eo ie BN oe SSC ane ae BOO oad DIOR LIMONEUS se 2 whe «no teu tein bs ovine veAsisa wane 604 

JOMIRMOlst. se eee oe 401,424 UAIERRU ce camrck se sees e aad 604 

THOUS Keto sons ow se Se A254) QCMUrUI DUSMOUUIN =. vans ake wvcccuseccacs 370 


Proc. N. M. vol xxxv—08——47 





738 INDEX, 
Page. Page. 

Dendropates oie sseeine ye se acie ees eases 604°)" Dicseid es: =3- sete cee te essere eee 607, 642 
familiaris® #==- = cere eee 604...) Diceratomis: == 232) Ate oe ee ee 605 
Dendrochelidonssss- + eee e eee ee eee eee 605 SabyTus:, 5.520 shat eee pene 605 
Dendrocolaptes erithacus..........-..------- 58))-| Dichelestildse sa eee eee eee eee 453 
PLOCURWUSs= = ee ses ee eee 595,648! “Dicranellacs ses 2 eee eo CR eee eee 279 
Dendrocolapidsess 22 sense ase 585,595,643 1648) | Dicranurast=a-e-soos peer eee eee eee eee 605, 636 
Men droceciaa: +5. ..c2 acne e ca ee eee 605; |) Micruridst 22s Set ee ee eee eee 606 
ery thropters.2-<2--s-2 ace eee eee 605;://:Didelphisi virginia esse eee tee eee 568 
Dendrotreron: =... ss. -s- c= 2 Sonisee scene 605 VITGiMNiaN ae lee oe eee eee 547 
Dentophoruse 2s) f.26 1-22 ow eee oe 605 "| Diemictylusivinidescens= 25 -22--- sess -eeeee 557 
Mepressaniay pease se eee ee $905:200)) |peDilaras ser ease eee [Seas Rae eee ee eee 605 
alienellait=*s2- cease eee 200 locustella sce hs 55sec eee eee 605 
aplellac. sates Satacs paeeeaeceeee 2C0; |; Dilobella: 222-4 acces snes eee eee eoee 279, 311 
barbarella wet ccs ae eee eae 200)|SDilophalicustss- ossecno secon eee eee neo 605 
betulellas ss ae. teat cece eee 200 || Dinopiume 22s .-ehen 5-6 o-seeeee aeeee 606 
cinereocostellas=- oss. - =e eee 200 (Picoides) erythronotus....-.....- 606 
groteclla 425.5 eee aese noo 200); ‘Dinornis'struthioidesse- = cease nese eee eee 628 
heraclianars. fms. cee esses 200" |) Dinornithid as 222) a2. Sacree aan ee eee 628 

juliella. aes eae ese 2C0 | Dinosaurs, with special Reference to Cerato- 

maculatellacc sss essences 200 saurus nasicornis Marsh. On certain Genera 

tomatans S72 eee See meer 200 and Species of Carnivorous, by Oliver P. 


Description of New Fossil Liverwort from the 

Fort Union Beds of Montana, by F. H. 

IKNO WI TONE aster ae ee eee eee 157 
Descriptions and Figures of some Land and 

Fresh-water Shells from Mexico, believed to 

be News by Wi. Ek: ‘Dalle 22 - sae 2-25 ee eer 177 
Descriptions of a New Family and several 

NewGenera and Species. TheAmphipoda, 

collected by the U. S. Bureau of Fisheries 

Steamer Albatross off the West Coast of 

North America, in 1903 and 1904, with, by 

Samuell-cblolimes = 2 eee eee 489 
Descriptions of Eighteen New Species and 

Two New Genera of Fishes from Japan and 

the Riu Kiu Islands, by John Otterbein 

Spy dersices sass accee seen escent ere eeees 93 
Descriptions of Five Species of North Amer- 

ican Fossil Turtles, Four of which are New, 


byzOliveriP-sHiaye —-<- asbee= ee eee ees 161 
Descriptions of Fossil Crabs from California, 
by M: Js Rath bunets.s = ss esaen so eee 341 


Descriptions of New Genera and Species. 
North American Parasitic Copepods: a List 
of those found upon the Pacific Coast, with, 
by Charles: Branch Wilson-=*.2.-.--22--5- 431 
Descriptions of New Genera. New American 
Paleozoic Ostracoda. Preliminary Revi- 
sion of the Beyrichiide, with, by E. O. 
Ulrich and Ray S. Bassler. ..........--.:-- 27 
Descriptions of New Species. A Generic Re- 
vision of American Moths of the Family 
cophoride, with, by August Busck ...-- 187 
Descriptions of New Species of North Ameri- 
can Crambid Moths, by W. D.Kearfott... 367 
Descriptions of some New Mosquitoes from 
Tropical America, by H. G. Dyar and Fred- 


~~ 


erick: Kmabis. a. = 5 trakess. ae sceeueeees 53 
Desmosomldsess. ss e = eeaine Se sae aie ae 81 
Dew sbians 2. esas ce ceria swee ee es 593, 605 
Diadophis punctatus. -. s-ae-e- = se eee 564 
Diatresa allenty io. ce. <2 te gence eee saseseeoe 391 

Gifferentialis: -5.. steno ceo e ee 391 
idalis= 2.2 5 st4e5seee ease 391 
parallelar . 2 stead cee ne eee 391 
saccharalis..,.... be tide ys eer ees 392 





Lays = so s)- tates ae do Seisioem seis pais oe ee 351 
Diplochelidon? .25\.. 42 San. aes eee nee 606 
Diplochilus: -.2 262200 5.32 tee eee ee eee 606 

anthochlorus: esse sees eee eee 606 

Diplodocuss. 3:2. 5,-)222 ceeic sees ee eee eee ee 362 
Miplodonwwebstetize=--550- ee eee eee ae Moieal 
Diplodontaharfordie-s- ses. soe ee eee 344 
DIplOotOcus = <2 52 aces Soc oe eee eee UO 
DISSEMUTOIDES Ss. pedae eso eee eee 606 
DissemMUTOpPSISs=2/- diasacee sae eee eee 606 
Dissourancs 22s eal ss e ei eee eee eee 606 
Distichoptilum==22es-5- =.= seni eee 713 
Verrillit- oer Cees 682, 684, 713 

Dolicopterus 3-8. ages soccer ce eee eee 606 
VIAtOl bs =< se sos se eee eee 606 
Doroserarotundiioliasese-e eee eee 419 
Dorota albastrigilella: 2220-2 sse~ <a 191 
Dory ptena ose. 22 oe acest eee ees 102 
Okinawae': 2.2. -tSecisssesoese= 102, 103 

PANE PASIM ES ese soe See 104 
Drasternathonid ass. see ese eee eee 270 
Drepanellan.ss2scee eee eee eee 289, 311 
BM P18 osc sae easet ee ene eee 312 
bigeneriss-<2<- Jsa-sseeoeee 290, 312, 317 
bilateralist.. 2.22252 --ace sees 313, 314 

Crassinod a. esas scene 290, 294, 312 

Nitidate: + fesse 312 

elongata. 2c 320 2e ee eee 312 

MACT Ae fees 290, 294, 312 
nitidaress.<s-2-cecee he serene een 290 
richardsonian-—--eeeee ee 290, 291, 294 
canadensis....-.-.-.- 312 
Drepanididte:-see-ee ae ea see 609, 614, 627, 629 
Dromicelid er-ccsee-soceecieete ee oe eee 598 
TOMS 8s ose ae sees see eee 605 
Dryimocharess 57 -e cee ae ek wee eee 613 
Dryocolaptes. 2. --.e = - - eee eee eee ers 606 
WHA Ole sce eee eee eee 606 

MALUIUS soo = sce eects 606 

MINOV cscs o=e seo eee 606 

WitldiS: 2 5<<te2 een tSe ee eee 606 
Dryptosaurus incrassatus........--...----- 356, 365 
Dumetella.. 2222/02. eee eee 607, 618 
vy POLI VOSS oot ce ae a ee 607 


Durrantiagsc-s-a essa wana epee pauls ae b 





INDEX. 739 

Page. Page. 

Durrantia obiterella.............: Ee eres 207 | Eospheeniscus gunnari.....................-. 608 
UR DOL eae eee ean ae cane ein 197 | Epeleustia scabella...................---<..- 199 

Dyar, Harrison G. and Frederick Knab. De- CRUSOE es oe wens Sa emo aaa 190, 201 
scriptions of some New Mosquitoes from arpenticinotella So. 0 c2ccs codes 201 
CUTTS LA TURE cate ela cnieaa one ang seus = 53 COMOTHM GNIS eo wan ees pe wee 202 
PEER SS Bd Hear anenin oan acini dia'w'e/ meio Sinia'swaimto, a Se = 612 Amidala ee ave nae aesentae ee 202 
RUSS LOM See eet seins cmon nc estes mous 0 607 edithella so cco 5. oosoe pear aoe 201 
Ree ee SS wma twacadeScasbascaeceten 607 quadrimacuilella.-..<-..2:-..... 202 
DAR ee ae aes ol Owen Semis mw 2 MAN ee DONG aa an ores snes sateen ana cnmee ncaeen se 608 
Echinarachnius gibbsii-...................- 342,344 | WLU sara aioe aie aa noe ae awn etter 608 
HO CAE haa naa nae as aan as a 342;344,346 | Eptesicus fuscus.....-..........s------ 547, 579, 581 
GD EEAIOM TEVRUS 0 oo Senn one acne ese Aa] PRRODUS OOUSR ee ~ tne) oes asceGa geesece~ sess 225 
Echthrogaleus coleopratus............- S sae 452 TIL eh ph oe Oey oe Le ee 225 
MODPOCIUS. 5 Jo c05 secrete nese < Ar OO DORIS sane ait sane ay ae een ee 608 
TNA Rese cee one Ses eon we See 607 POCONIES © ian cee ee €08 
OST UGC yo Se eee ee BOTT RASLC ore eon aa ar Sahay Seer ee ee 433 
TOPSITE) nT RS eS ae a eae 6072) PExichinenios Nimtarls: --0 ssa. oem ee ae 543 
PITA CLINE CATER totes sce! msi eie’e sls m= Saini sion sn ZOD 7 PETIONCH AL Acc Se ase soa esvar Sena des cece non 608 
Ieee eo a Sak eee Sac oh. TRO Oa Me MIMIOVINS > «son eee. Sera ne Nee See 608 
albapalpella....... Se ee ee 192, 193 AI CATCLICUS Se oe kc ee eee ne 608 
PUG DANE ceo ccc me nacss elton es LOS Ske UU ACIS 1 OUSSIONG Sas cuccanacceewwescnees 606 
Eigenmanni and Plagiogrammus hopkinsi. HoMrretoey pris ieee vis oven enc tw e 413 
Notes on Two Rare California Fishes, Rimi- Erythromachus lepuafin. 2. a... 2.2-ccne 622 
cola, by John Otterbein Snyder.-........-.- PAS BLY COLO DUS 4-2 a tals wtale Sciam nin mens cna 608 
Eighteen New Species and Two New Genera palliqus..o. sos. ee eee ee 608 
of Fishes from Japan and the Riu Kiu Etheostoma coeruleum...................... 550 
Islands. Descriptions of, by John Otter- GEA Bees cee se eta sel ere eee ae 190, 205 
POPU TDW echelon oS majo ac ayn aialeiviclnialnl ee 93 OIDISGIPOU Gea caecacc eos oene 206 
IAIMCH LOD ANN ae oon oc a J. ce scwe as os as sae 607 RIDILO PHU weer ee ec See epee Ue 206 
BTIRUEIE INU a oes See yale Si foment s, = 631 aplclpunctellasass. wos /sueseeutenees 206 
PP RERE EAB EMEL ED ocho ors, wicca wi arSieix oteale ee 631 arctostaphylella. 2. co ace wens 206 
RCA Re SEI oan sy Sets nie anode st ck a 631 SOULE G Le a eran oan eee 206 
ANTE SRI eee a6 cs wie oe aa vow coten cen os 607 CoUPInOSOl Er dcsntetn atte sone 206 
ESIC CRED Metre eee for en ek eee co 717 COBMIDELSOUA Sonar cae ans cece ac 207 
PORTIS Oia a erect 683, 684, 717 GONISeLIAE Sot eee oe Bea ee kat ae 206 
MOE EI etal a ere area oh mares oe 634 COMMUNE LEB soon es nk wane 206 
Eimpberiza leconteli; . . ... 2... 02 uc aeewe noes sc 629 (COT ATID Bg ree ane mec ce eaters 206 
TUL MELISS oo tale onc ide ro nn 644 CUSCORIPOI AS ee etek Gras cc 206 
Emberizoides marginalis.................... 599 TUSCUPOUGUBE en ecto a'sw ranean ook 206 
oe GUE G1 EER aes eo eae ae 599 Narenell an oo oi icG oe see ote ano 206 
morpidomis...--.....-... a an ale Saas Tanne 607 NOSHWUINGI See ee a ein oe 206 
PAO YS RV ON GO DIAS «<0 vicic cia fee cue nc'e~ tae 166 JESSE a eee 206 
CNEL UYU MRaL te tty <2 8 Seto sw ao eek O's lll lonpimacuiels 5. 2a ncee asc ann snes 206 
HAVIN EScr oa taw oscen ae sudek ae 111 AULACO IM OSIE UE Ses 5e cera tchata/= a we ose 206 
TCT UEIA ew Si a eae ars he ase 110 ATIATINOLOR soso cent as oct aness Pak se 206 
Encrinus caput-meduse ..............-..... 131 MITNISGUSS seen os al ec ove vei wrod ee a 206 
BEI ee eee oa ee tee wes 131 MMIONTICONA oe esa n Se cabo ae eons oe 206 
TONOG LOCUS aw. oes asec late 130, 131 BGM PRTG geet on oa ne oe 206 
BALATINCIILUS soc e ie nce 5 we 91,131 STI SNe ce hoe rae Tica fa toe 206 
DOL nou. Ve~eseccore 87, 88, 89, 91, 131 STOLE a1] 0) 4:1: Oe a a ee 206 
RIBOSE ss oe Uke ee ee 131 HU DOUER Meh sae cee rh eh oc otc 206 
wyville-thomsoni............ 91,131 CUMIN Sc he 8 sath orcs ivic sea ad eee 206 
ENO ES eae Ie hss kt ee bute ree cme ice 190, 203 SORT OL Mar hots net sive’ tate ne mes ee 206 
IRURDBUN Ee Sa. hae ceca Seen 203 UIDIAMIATPMOUA. iw cee ace cee Sn 206 
RUS CS Rereri Ban in a a aac aatice< ve em seemed 607 PEERED whee ots wr ecg a mw co eer harate = Eee 206 
BG DODANE Nase ania a Sein wasn anos ano Da PPT LES eg irote no rom ee bine akin we a wna 608 
TE LORS en edd out tas inte AUTOM OR OUN IS = one ones wae sccntas ween open uci €08 
OU SLLEt ne onto 9 Bip aoa HEE UG RICIORO CINE as sees eer esc cn «vena eine 190, 202 
DION PW ate codes Eo er kos rg 310 DASSBULOU Are 22. oot eect E eee 202 

PEL EN, See a 286, 293 Seb warsiellas <a... ..2.5escn vane 202 
IRENE AE OPN SE ee ona se 2 San feo $11 | Eudactylina uncinata....................- 453, 476 

IMIR EOTIM UR Aen oa oan k Sree asec 296,310 | Eudiocrinus granulatus...................... 117 

ARMRAETI ODA re eae ene cn a tbo 4 oct 608 DIR OISDS co ec owe kos Obes 113, 114, 117 
PURGE oats awe a Aaa ae Eee ae 608 JEPONIGUSs esos ps2. a'5's ean ce oose 113 

an OU ORE Tarte tee eet OO Cece on 608 NTI ose et ns SA whe oe clas oa 113 
SOS MUSE NsoUian- caw mese te erce ee cob aeace ss 608 | Eudrepanis....--.-...-:--:-:-:--+: ete tere OUD 








740 INDEX. 
Page. z Page. 
Hufernaldia. <2. see seca seaons sees escec ease 385 | Fishes, Rimicola eigenmanni and Plagio- 
argenteonervella..........-...-. 385, 386 grammus hopkinsi. Notes on Two Rare 
Bugery CON 2a ssck se w-\niscee sea-ice eee 609 | California, by John Otterbein Snyder.... 183 
Huglandinalividass ess cscs oes 180 | Five Species of North American Fossil Tur- 
TOSCO See et ee nee eee 180 tles, Four of which are New. Descriptions 
WUSTotea) eh ce ese came s ac Sass eee eens 370 of; by Oliver <P: saya eee eee eee 161 
VWAVADAIS. wc.csscce weecetesoneeseenes ort ||. Floricola...<.235220 esc se so sane See 589 
Mumecestasciatuse--<2.ee ae ae eee 563") SBlyine squirrel sss ene eee 569 
BUMeyTiCkia ese [ae ee oe eeioener ers 189,191 | Forehead. New Examples of American 
trimactilella=cecscmese see eae 191 Indian Skulls with Low, by AleS Hrdli¢ka.. 171 
UMP ICCD os iio serie csi cee re tele ae ie aaa 718 | Formation of Geodes with, Remarks on the 
pusilla ete ase essere ss 683, 684, 718 Silicification of Fossils, by Ray S. Bassler. 133 
Wuplectes: x. sccissos5 othsesescc see weceoee see 609 | Formicariide....-.....-- 584, 597, 605, 632, 639, 642 
MUpOd a sas astee eee ae ees eee et eecere 609 | Formicivora arechavalete .......-....-..---- 643 
Wup tilotis 3222 = sese heae = ans see ee eee oe 609 | Penei:t 2.232 5c eae eee 643 
OUT NCHUS! iss eee ots Siete sisi caer seats 609 | Fort Union Beds of Montana. Description of 
Bury chilina se see socesecee nee eee 278, 298, 314 New Fossil Liverwort from the, by F. H. 
DULY CODES cs cases seead-e 2 uae eee eae tee 84 Knowlton 352442622 Seto eee eee 157 
MAPNMISPINIS == seer eee eee oe 84 Fossil Crabs from California. Descriptions of, 
CRU CATA sseee case ee eee ee 84, 86 by Ma Js Rathbun: esccessceeccee ee eeeee 341 
Bury pylus oh. ies soe e ces exe eees = Sees 427 | Fossil Liverwort from the Fort Union Beds 
Hunystheus dentabuse--s ones sete ee ceeem see 541 of Montana. Description of New, by F. H. 
Examples of American Indian Skulls with |. Krmowltones: 2: <2 5. -2e- se oee eee ee ee 157 
Low Forebead. New,by AleS lirdli¢ka... 171 | Fossil Turtles, Four of which are New. De- 
RAV PALHISlOM as: ca sees ee ees eee eee 426 scriptions of Five Species of North Ameri- 
Wa DiOlatacee Gans saa-ee eee ae ee see ae ae 190,202)" Vean- by \Olivenies ike yas ase eee 161 
shalleriellat i222 2 o-s<2sh--2 see eee 202 | Fossils. The Formation of Geodes with 
BalCatOr: 525 tase sean ices ioe ss ere ee 609 Remarks on the Silicification of, by Ray 
alco bonnellissss ees eae eee eee 500° || 4.8: Bassler 22.250 ce eee eee eee 133 
Can Gicanss ss. 5... 8s- nase sense 596) |) Hoxisquirrelosses-e-e- sco- eee eee sseeeec 568 
Cayennensisis. css. = s-naneoe eee ees 621. Francolinus<22: 2:45... tenses 610 
Senpentariuss. = sta se see ee sees 612 | Fresh-water Shells from Mexico, believed to 
Walconidses a. eer: sae eae 596, 600, 613, 639, 645 be New. Descriptions and Figures of some 
Families of the Comatulida and the Penta- | Land and, by Wel Dallessaeeeeeeeeeeeee 177 
crinitide. The Homologies of the Arm Fringilajalbicolliss e2.52-ss teense see 614 
Joints and Arm Divisions in the recent amMand aya 25 <p asl ass eee eee ee 588 
Crinoids of the; by A.M. Clark2-2. 55.2.2. 113 cannahbina..... Se ees Cece eee 595 
Family and several! New Genera and Species. cardueliS: 3. 2-3..¢$ S6.-- ees eee 584. 642 
The Amphipoda collected by the U. S. citrinella:. = i022... 2+ oe 584 
Bureau of Fisheries Steamer Albatross erythrophthalma---s.5..---e= esses 614 
off the West Coast of North America, in flammMea <= 532-32 eesee ae eee 584 
1903 and 1904, with Descriptions of a New, AaViTOStLIS=-- soso ses eee eee ee 584 
by Samuel Je Hiolmesteanesec cece ee ae 489 linaria- ccs see. Se eee eee 584, 642 
Family Gnathiidz from the Atlantic Coast lUlenSiS: 0235.0 234-5 ee ee eee 642 
of North America. Some New Isopods of montitringi lass eee e== seen 642 
the, by Harriet Richardson..-..........-.. 483 OITMmatas f2. S22 S Ss as ee eee 598 
Family C£cophoride, with Descriptions of TOSCO 25 Sans Ripe eee aoe Meee 640 
New Species. A Generic Revision of Spinus. 2 5-5----= a See ae eS 584, 642 
American Moths of the, by August Busck.. 187 Violaceae: ..ocscceee ees Sieseen cere 644 
Hanissal 8252s eee ae eae ae eee eine 609 | Fringillide ...... 3o keneee ae 584, 588, 592, 595, 596, 
SylvicolasAe ssn s= See Gene eee 609 | 985, 599, 614, 617, 618, 625, 629, 632, 638, 642 
Figures of some Land and Fresh-water Shells | Hrugilesusie... 8S scce ee see neers 610 
from Mexico, believed to be New. Descrip- |) Municulina <2 oe o see ce ee eee eee eee ee 706 
tionsjand, Dy: Wiest. Dalle era. se) secre eee 177 | AaTINataS aac ee = eee ee 682, 684, 706 
PinSehialscrciai fate baer ad aaa See eae 609 | mM eu lini chee Seteeyee aes ee eee 682, 706 
Fishes. Choerodon in place of Choerops for a ll Murnariidses ode. ae eee see 589, 593, 611, 614, 620 


or 


Labroid Genus of, by Theodore Gill... ..-- 15. 
Fishes from Japan and the Riu Kiu Islands. 

Descriptions of Eighteen New Species and 

Two New Genera of, by John Otterbein 

Snyders ah sates Sas aote aeioeee ace see 93 
Fishes of the Pacific Coast, with Descriptions 

of New Genera and Species. North Ameri- 

ean Parasitic Copepods: a List of those 


found upon the, by Charles Branch Wilson. 431 


Further Report on the Ostracoda of the 
United States National Museum, by R. W. 


Sharpes eicce cocaine eee eer 399 

| Gadus macrocephalus-...-...-.--.--.- 440, 475, 476 
Galbulass222-22-ssee = oa see se eee eee 592,610 
Galbulidso.o. woe see eeeea eee cee 592, 616 
Galeorhinus zyopterus......-......-..- 453, 459, 476 
Galeritalcc 5.0 EN ae eee eee 602 
Gallirex johmstonit \-.cicccecs-crs eee nismir 640 


——_—— ol OU 


INDEX. 741 
Page. Page. 
GAO PRESS causes sect es = ee = a wane mee ns ~ or GLOn Georplar Dabs. acah 5 gules dome os meen eeeaee 580 
Brera er a ctw da sca s waa wos ~n BLO | GOrdentic hy a ase ten apie ete <nane eae wee 189, 193 
erraray Elle ee ee ee ee ake nan wcicie 539 CANILCLAE scan sok on eds wee nena 193 
GATT ATI GH lta oc ois ce sein ence apse ees 492 | Gill, Theodore, Chcerodon in place of Chav- 
“ORIG 2 SES A ee eee 566 rops for a Labroid Genus of Fishes......... 155 
MAS PRES NOU Gtene =o las ous cap m ene: a a ana eO As BAS 1 GHNP RIG nae oo eas eo eed sind scanneeunanen 611 
DEAN eee aes hae ncaa ecide<s a'ce ne nanwe =p 610° || (Glareola coromanda... 25. nwcwrnvcsansenie 635 
CoC Mn AS C.a Ss cidasnonesesdanss 610 MHAUTASPAUAUNC§ - oak cn ease aeons seus 635 
Ree EU OT Nee teen isd Sats ook was ese s ana ae 610 MNBIGIVAININ= =. son. s ae ana aecaae 635 
Genera and Species. North American Para- IAT R eer cos 5 oe oan caste ss ee wintane mee nt a 611 
sitie Copepods: a List of those found upon SUUICS IOS Ss ehcie ok ta Sate aon arate ae eee 611 
the Fishes of the Pacific Coast, with De- PETIOTIAI I pee oe ease aie eee 611 
scriptions of New, by Charles Branch GIG VIMGNIS Sie nap aos oa creer Sc hee wre an 344 
ION IBD IE MNES oR ae ee Sein deeSaen sod 431 Voatebilt.<..s-cs-aeeeeeen cen e ee 349 
Generaand Species of Carnivorous Dinosaurs, Glvntops piCatulus.- conc .n-een cee sacene ese 161 
with special Reference to Ceratosaurus nasi- Gatien ass sec osc eon ae ese 483, 485 
cornis Marsh. On certain, by Oliver P. Qnistata-) 2 ee eee 486 
TLE oo aac a See et 351 MU TSS ec ee eee an a 485 
Genera and Species. The Amphipoda col- ROYTat a ee os ea Ce ee 487 
lected by the U. S. Bureau of Fisheries Crit hud es ke ere ee nk ee ee 483 


Steamer “‘ Albatross’’ off the West Coast of 
North America, in 1903 and 1904, with De- 
scriptions of a New Family and several 


New, by Samuel J. Holmes...........-.-.- 489 
Genera Deinodon Leidy, Dryptosaurus Marsh, 
and Albertosaurus Osborn...........-...- 356 


Genera. New American Paleozoic Ostra- 
coda. Preliminary Revision of the Bey- 
richiidw, with Descriptions of New. By 
E. O. Ulrich and Ray S. Bassler.......... 277 

Genera of Fishes from Japan and the Riu Kiu 
Islands. Descriptions of Eighteen New 
Species and Two New, by John Otterbein 
MieGtare cca ee ac cee eaccn ened omnita wane 93 

Generic Names applied to Birds during the 
Years 1901 to 1905, inclusive, with further 
Additions to Waterhouse’s ‘Index Gen- 
erum Avium,” by C. W. Richmond....... 583 

Generic Revision of American Moths of the 
Family (cophoride, with Descriptions of 
New Species, by August Busck.....-...-.-- 187 

Generum Avium. Generic Names applied 
to Birds during the Years 1901 to 1905, in- 
clusive, with further Additions to Water- 
house’s Index, by C. W. Richmond....... 583 

Genus Homoptera Boisduval. <A Revision of 
some Species of Noctuids heretofore re- 
ferred toi the; by. 0. 5. Smith: -.22..<....-- 209 

Genus Labrosaurus Marsh and its species.... 351 

Genus of Fishes. Chcerodon in place of Chae- 
rops for a Labroid, by Theodore Gill....... 155 

Genus Ramphalcyon (Pelargopsis). A Revi- 
sion of the Kingfisher, by H.C. Oberholser.. 657 


PANG HONGO s .oee cea ae eas Suc phe amd cenee 610 
BUCA erect ce ett ce feo eno Gs 610,611 
IMO HINGICGtae eee Se oe a we 610 


Geodes with Remarks on the Silicification of 


Fossils. The Formation of, by Ray S. 
ASS Guns enter eae an manmeadwersivens 133 
irl GHA ei ees Sn eee eka 610 
REAP Reet ane ae os ee 610 
STOO Ole VOLONRse eek 5. Soe toasts cenceudee 611 
RICE bee eee ae ne ee oe er ens ecta wees 611 
Greophiles ess oe saeco sth ek rece cte 611 
NBSNUENG Ree a. waco he sew seman cue << 611 





Gnathiids from the Atlantic Coast of North 


America. Some New Isopods of the Fam- 
ily, by Harriet Richardson .............-.- 483 
Gnatholepis sindonis.- -~.---- ----sesoseec naw 101 
Gobiesox eigenmanni...............-.......- 183 
MMIISCRIUIU ace nha tee ee 183, 184 
GOD. 8 oc a ee cre tans os ca loan mo ee enn 100 
Gaenntellowiasc.n oct 6 ee os sachs dau 611 
TUONO Ss tee once onli eel 611 
COTPOHACON = were neaon awe enia ni ham em en oe 683, 714 
Gorgonis DUE PUNE R coe amen weiner wisas\s 722 
Goreonid eer i neces reds eae soe 683, 722 
Graciingsas enews re ee soe conse oan oe 489, 526 
GISUINIGUR on cnce yen == ae atac acon §29 
TUDE UO aerate eens a mn 27 
Ce Sh cea sae Re oa ime rs nel atx witeca te hc 611 
ren GNI GIMIDERA COL oan to ce me desc wes cess 597 
HRA VOM eencene teen ha tute S oc eee ae as 575 
BOUT ees on eure ote 569 
PATOL ALORS stan aac ene ak oleh aeposnm aes oie 561 
MEL UO Use tae cere niereere = nies 557 
GTOUNU “NORE Eco nce oe ak has sel Ne wo sweets 569 
SOKO Sac wfc cele sca se asa bind thsenans 563 
Group of Beyrichia buchiana...........-.... 288 
CIRVE TE ov orcas 293 
INLET fhssc ses nn an ene 299 
RIOSUBN eds concise anna 287 
RIDUOLSSONL st = en seule a 295 
SALUT AU Ae we = Sc ois otess 21 292 
Tubercwlatac..~ j.ccc.5cs 289 
Ctenobolbina ciliata. ............... 310 
SUDGTASSA. 2. ess ws ne 310 
RAMEN arc oe wincic su once seinem aie = 588, 626, 641 
ORI Use a at en ee aa ae nines Se tee bie 611 
CAN Pini eerie ss Sosa nats BO eet Ee aan 611 
DARD AU: Sater en cae ean Oak ae lwo 611 
DRO IO DUIS clean ta ere a's = ane a eee rer eas 612 
Jesohenaultl. - - ssocc. aimee eee <2 612 
Gymnothorax chlamydatus............-...- 94 
DOIOSUS 5 6 202 oso os vials 94 
NRO OCT Sy eha o hin vd Cora nak elaine 612 
[ET TOPUNEI UA ance ake aking a sen Soe sa amr eere 612 
ELS StOrmis fa ViCOMIS. << c= one a dacmanwec= 592 
TISEINGIIG Soe. aa se ee re eee 612 
Hmobaphes cyclopterina............ eek ke 458 


742 INDEX, 
Page. Page. 
Hahn, Walter L. Noteson the Mammals and Eieraxsibbuteoij a2 esses eee ee one 613 
Cold-blooded Vertebrates of the Indiana LINNUNCHUS soccer eee 613 
University Farm, Mitchell, Indiana.....-.. 545) Himationemaculatas.. 2.50 sse-se seen eee 629 
alevoneeie .9- sane sae ean eet 612))) Hirundinidgeis. eee =e--e- 588, 606, 617, 620, 621, 627 
BCE OME ne ent ee Se eee ee asee eae 6125| Eirundorcinercasss sees eee ae 627 
AMIAULOP telus a2 sone eee nee 661 ducs tat. Sess gee eee eee 588 
PLUNICEPSSe eee easier es eer eee 669, 670 moelanolevea esse assess tee eee 606 
HalipteniSss-se-4scas25 20 es toe ere 207") Hoary Dat sfecteecans eee eee eee eee eee 581 
GHYIStits see eee eee eee ee 706; |, “Hoerataria. 29-2. --- esas ose ee eee eee eee 614 
contortas eae one oer ee ee 68256845707) | Hlog-nose-Snakets- ses sem == e aeeee 564 
Haliragoides....=.--2---:2---2--2----2--- 527) | “Holaxoniaic 2) osseece sseetee ces eeeeeeeee 683, 714 
Halisceptrulms: See oases = seer 698),)) ELollina 7235 oo ke eee rn ee eee 309, 315 
cystiferum9-o-22-5.-.-'- 682, 684, 698 antespinosa:, case eee eee 315 
faltiola ss fas soc. ssn sees eee eee mra aie 279 armataro Scouse toe ace nent serene 315 
Malohippussssc--e0 es ceas seen ee eee oes 612 CAVIMar gina tase ee eee 315 
aplocichlasscee-- see. = se ease eee 612 @MAClaLA> haste 316 
Haploniscus#s--2-<scee ese < ane eas 75 pranifera..© 5: Jssssse bee esses 315, 317 
iCUSPIS sees sane eee ee 77 INfOrMUS® 15) cesses eee are ee 315 
OXCISUS eee usnce sone ee eee eae 75 Insolens: 2. 25-550. eee eee eee 315 
retrospinis®-22 ss-ceacee ee === 77 kolmodini=se24----eeeee ates 312,315 
Haploops tubicola. . .. --- eee scree ee eee 518 longispina 2225 3.0 5sec-seeaee eee 316, 321 
Taitiesi ip bs bie goertsnidocdenssead seaeseA sh cocisnne 612 Tadiata: .s. 2.2 sce ose ee eee 315,316, 317 
Miarpalevse 2 se s- tee eee sae ae eel-ei 612 spiculosa css: 2 oo eceee eee eee 315 
Warpiniaiathnise -ses-sssq--6.2 = 2 eos a 522, 523 tricollina 5-2 s nee. eee eee 315 
OCculatdae sen eaee ea eeeee eerie 521 | Holmes, Samuel J. The Amphipoda col- 
PlumMOSASes ees eset ee 524 lected by the U. S. Bureau of Fisheries 
Hatschekia hippoglossi......-...------------ 457 Steamer Albatross off the West Coast of 
pinguiste esse eee tee eee seas 455, 477 North America in 1903 and 1904, with De- 


Hay, Oliver P. Descriptions of Five Species 
of North American Fossil 
Turtles, Four of which are 
ING Wiss Se Se eee eae 161 
On certain Genera and 
Species of Carnivorous Di- 


nosaurs, with — special 

Reference to Ceratosaurus 
; nasicornis Marsh.......-- 351 
IBGE eae eo pcesaecu>SoepaconéEcuseseus 612 
Heliometraimaxim as. oc. sasee- ce eeaseae see 126 
tanneris 42 on seh saevecccoee 125 
Leon VN pM Aes se ees earner oer tae 613 
fSlOpHNUSt = tameccnecs ee orem ater tai 613 
taunsysii: 22s. sss2sct ao cee ee 613 
Heliommithid sss ssace cece eter 634 
Helminthophagar. soe cceees cesses sae ee 613 
emilproene seas. masa tes. = etree hele elope aite 613 
Memiprocnidee. 2525525 eee a eee ee 605, 613 
lemiuna a. sess on ees a sine cies Se racemes 624 
iHerpetocypridinss: sasa2 2-2 aeeeeaineten 400, 413 
Herpetoey pris! .s5 22s senna ee ace 400, 413 
Hiesperonnis!eracilis soe erasers etter tree 612 
Hesperormithide: ses seca eer ee eee 612 
Hetereleotris'arenariuS- << 2222.252----se- = - 100 
Clara s sons SAP sco soonest. 101 
Heterodon platirhinos..-:.......:.----.-.:-: 564 
Heteromesus granulatuse sot 2 oe ceet- secs scien 82 
greenl. ofl feocssoassseeeen es 84 
Spinescens! 32s... =e see es 83 
Heteroxenicus:: 2222 os222- eee see ee eee eee 613 
Hexanemuss 22 «sass cee 2 eee tes eee eee 613 
Wilerax tos ccc cases oe eee ee ee eens 613 
Cresius(e 22 Fs eS ee eae 613 
islanidicus:<2. face oe -eaee eee eoe 613 
PECLSPriNUS: {sss 2. de assent ones 613 
rufipes oss. Ptoeeceasmen nae ne eee eee 613 





scriptions of a New Family and several New - 

Generajand'Species:-222.-e--- =e =e eee 489 
Homologies of the Arm Joints and Arm Divi- 

sions in the recent Crinoids of the Families 

of the Comatulida and the Pentacrinitide, 


by A. Hs Clarks, gh225) eee ee eee eee 113 
Homoptera albofasciata..........--.---.-.-- 238 
atritinetas: 5-20 246 see 229 


Homoptera Boisduval. A Revision of some 
Species of Noctuidz heretofore referred to 


the Genus; by J.B: Smithe--2-- epee 209 
Homoptera calycanthata.........--..- 236, 269, 270 
Cinerea.. 252... 20 eee ee Sano eee 271 
cinpulliferacs soc. Sa. eae eects 261 
duplicates ==. =. 52s- sae eee 258 
CGMS ese ie ac a= ee eee 225 
edusina <2 tse es cee ee aoe eee 229 
exhausta sss). eae seers 221 
fictilis Seno ee Ree eee 222 
galbanate |. =< bo cceeeecewacece 243 
euadulpensiss=- =e s-eeer eee 222 
horrida® seoss45c asec heer eee 270 
intenba.f--cssseee eee oe Ree 261 
iNVOlUta 2.4: 3-0 saree eee - 225 
linéosaaesess-2s Sa ooo eee ee 243 
lunata-ssastseee steer 225 
MUNGCLOR = eos ce assesses eeeoeeee 238 
MU GTICANS Yaact rion ae eee 231, 232 
Obliguwas..2: 2.22 hexose ese sane 238 
POND eee he eee eee a eee 241 

~ plenipenniss- <=. canes = eee eeee 233 
DUTLCSCONS: once sen = eee oer 225, 272 
TOSS: os eee oe ees 228 
Tipe sos so eee eee eee 266 
palicis-\. cb sso. Soca -eeeteeccess 228 
Saundersil!s.22-. 5. -So.22oeeccenns 225 
sexplagiata.......- Peseeeeeeeees - 272 


iat ii i ec le 








INDEX, 743 
Page. Page. 
Homoptera umbripennis. .-.........-..-.--- 231 | Ilyocypris PIDDE osc ace ciexekeeees 400, 410, 411, 412 
BITUMEN et tee bc v's ie mes = a a em POW ULVOGTOMIER: cone a oe ak Sie a alte ets oe 400, 413 
PRIM Ui ete Oa da acne > a5 = = 245 OCU NR WSee = 24st nn eee 400, 413 
RIS fe eS aoe ewan soln nce 224 | “Index Generum Avium.’’ Generic Names 
OE eG Caen ee Saeco cena cue 261 applied to Birds during the Years 1901 to 
Hopkinsi. Notes on Two Rare California 1905, inclusive, with further Additions to 
Fishes, Rimicola eigenmanni and Plagio- Waterhouse’s, by C. W. Richmond........ 583 
grammus, by John Otterbein Snyder....-- 183 | Indian Skulls with Low Forehead. New Ex- 
PUL CREE ees ete oe awe we nee mena cease. 194 amples of American, by AleS Hrdliéka..... 171 
Hoplochalys cmlata.---.--./..- 2.2. -5--n-- 163,164 | Indiana University Farm, Mitchell, Indi- 
TR SU ES ere erie clam ane a's a's 164 | ana. Notes on the Mammals and Cold- 
IE EAS eee wees cw ceva w dese ree 614 blooded Vertebrates of the, by Walter L. 
TEU NE eee ote Sam ens wwe 3 614 PLODNY Sore hain 3 Saw occas ema an geek on cee 545 
erythrophthalmus.............-. Oaant tndicntoridsgs 20 co <2. oe open oe ne eee 636 
PHOTON te ne = sacs GURL Sa cc.s cee eek tee Cano ceane 190, 200 
TH PROD ee aa onic ens s al & 614 Sparsicilicllas. 2 <. 5.€ ceo cs= sen en mn 200, 201 
PEt PETER alc Ne ina sa na wins 6 am 566 | Inoceramus subundatus..............-.....- 349 
Hrdlitka, Ales. New Examples of American PUSS Seda cen ane ee a see 395 
Indian Skulls with Low Forehead.......-. 171 BN CUAL OM wom eine cine en ch Seiten Geass 395 
LVL oO ORE a ee ee 614 | Tolanthe acanthonotus..................--.-- 73 
Mybopnathusmuchalis.-_ ....-.-......-.-=-- 549 GOCOTH LAs ee steer Cotes ees 73 
hE a eee ete ai BPP UPaiplln asks. ee ar tere eo at eel ee 71,73 
Efydrolapus:colliel..<...--.....--.....- 434, 439, 476 WIND To Mea as oe ee ee 71 
EE MELROIG RU Hater Smet ge eee eric a wecin ac = 614 Spinosa = <2 6s-7 2 ee aoe cos heme dace 72 
ROL VENUTIADUS (ou Jes cee Oe nig op aries pie" cee eee ee 616 
RUMOR eiy et sw we asst sacle se cecce a Lah Tsehmomesus sae. 2 eas cree ae cere = te == ROL 
LENT G ESS i joe cameos A eR en ae eee GOCUISChNOSOMAS. «us... 2 sos cannes. eee et ese 81 
RV IBC IG MGnIPh seen e ca as wana ates ae 559, 562 | bacilloidés. - ... 22.22... eee 81 
SPN O Mitac a taste ow We ss eal aie n= 559, 562 BCLS eae eee ae eee es 81 
ENO TCs oe a ah ncn ice ain ina'at a Sa 660 DISPITOSUIN ctoeria on Sees sees 81 
EI VIGOUR UR pOtee aS soe eras nese 615 LOGIN er hers occa tees 81 
PINNUINU Sse ae re ee eS 615 quadrispinostm..--.!- 2... <<. 81 
PURE EEE ESE Se oe een anna 615 SPUMOSHI see es eee eas 81 
PESel ERR eee Pee ere eee ae tc 615 GU OMISONI ete ae eae eo 81 
PRG OCR AM A soo Sooo oa tweens sooo as LZRLOU GMI SOCKINUS so sass ac aee soto ss ane ee 115, 129 
NaresiaNlis=) (ss 92_¢7 2%). = so 131 | BILGPMICITUS helene ccs ee 126, 128, 129 
iy penis MeCUIsOM  <S ole. sc saaceese sans 490 SSUGLG Ales cee cee sn sa 127, 128, 129 
PRG EEN eet cies ae tec cc Sateen tascc es se 490 Msicel oe keer hee ok Be a ee 127, 128 
PERE POMS mete o east wees ce ee 615 (Cenocrinus) asteria............... 131 
Hynphantornis PAGS. «.:.2....s-0e----~---~ C00 decoruss.-<p- 5 87,88, 91, 127, 128, 129, 130 
OMAN oo. ote se. eae 600 (Isocrinus) blakei...:....-.......-. 131 
PY OUS on fee cette ee a cies neo a 615 OGCRTUS* bani aware ae 131 
APONOL Senn de eer ena po oa 600 TUALOS ANUS aw ain cinta et ce wc cee ae 126 
EU POEL EMUS se o- catia p. dace secan es cincs 615 PRIUS ces le Jo besa seo - 126, 128, 129 
cinnamomeus...........--. 615 PONGUIUSE: cotnass ctncee ener same 131 
BEV DRIPOIEG ieee we connec cove pcs esse senha 155 SUDORTO2e Soca he eon so 126, 128, 129 
iypsypops: tibicunduss--..2 222. ~ ~~ s<-- 434, 476 wyville-thomsoni-...........- 126, 128, 129 
ANCHO PSin DONE ~o. occ Sup et cset cece eee 7 Isopoda of the Superfamily Aselloidea from 
MPI ee eae cn canoe seen Seeeer acct kckases 607 the Atlantic Coast of North America. Some 
OL Sates ee ne <a ce et ho Joae seen ak econ e te 615 New, by Harriet Richardson.............. 71 
ROR UN YROOUS HS seme na sho oSeane nace cere ces 615 | Isopods of the Family Gnathiidw from the 
DISGUVOLUS: < cen eee een eee are 615 Atlantic Coast of North America. Some 
GHG POMMIS USDA i700. -. vocccce ccs enewanedee 600 New, by Harriet Richardson.............. 483 
TON PRONE ts ate ae co eee os tne 600 | Isotremornis.......... Ee On eee 616 
Ichtyopteryx......... BN nee cee ee ee 615 MOKOEHS ION! 2 eee ae ecccanee 616 
; BRMCIUS a scS a on ise sap mcn but aes ETE No tie 3] 97101210 So ea re eel ee ee Lae 616 
WG Pease ose wee nce Dew cc we avin cuc Ray OSiy OS MACRINOLODS 2256S 5 ost sacle sce Sease so ecacceses 616 
RUSS eet Fos US» aie un cnee thas mo ce ee ROD CHING HSE ee oer Ok oh da hee ee eee eee teme 622 
PU Viserec mace tty awoser tain cn t= Leto SOUS Seto. anes cp Ss lane en Cue ARE eee 77 
MOUOCIMNIR se eutee se erenke cen ccessedcecceen 615 JODIE an, Bite: cee. nee es 78 
PROCOGR Ye <= => Se eee Sees. sc cae 616 DASE Vee ene ee ene 0 
RING RCH Stes enue Soke ae ant eres ewe OLGh |e Pave} ene a a aan cee cnaae ao Wig td 
SV URU Lis eae week 2a lies Lasser wees acca e 400,410 | Janthinosoma albipes.......................- 57 
red plotcee lc cote er eae 400, 410, 411 Tita ee ee nee 57 


744 


Page. 


Japan and the Riu Kiu Islands. Descrip- 
tions of Eighteen New Species and Two 
New Genera of Fishes from, by John Otter- 


bein ONY. Gers = aon sea see ae eee 93 
Jetierson salamander 2o5- 2-2 asses eee ae 550 
Joints and Arm Divisions in the recent Cri- 

noids of the Families of the Comatulida and 

the Pentacrinitide. The Homologies of 

PhewArms DY A. ee Clarks: ss25 yea eeee 113 
Vonesollas see cee eet eee eee see See 278 
PV OMICS Anes: enters ete oe ea eae eee 320, 324 

OICUATAS. sass a ee eee eee 324 

bolliafonmist so22- asses eee eee 325 

brad yanaec. ses oc coe eee sae ae 324 

CIAtCRIP CLA sete oe eee ee eee 324, 325 

fasticiatderes saeemise ee eae eee 324 

fodicatar a= ss eee 324 

KMasnakowlav esac sce tee tomar ote eee eee eee 616 

KOSIOWIS 2 cere aoe nee cee eee 616 

IRAZNAKO Wass] 2c steele see ee nee ete eee 616 
Kearfott, William Dunham. Descriptions 

of New Species of North American Crambid 

IMOGHS asate ae oe oe ho ote aise tee ee eres 367 
Relea ee se so cee eee ee ee eee cease 616 
Ken Oplaeacctacasennee ose sae cae ss eee eee 617 
IGN OSS Se eet re acerca (\ so eijomince ince irate 188 


Kingfisher Genus Ramphaleyon (Pelargop- 


sis). A Revision of the, by H. ©. Ober- 
NOISGTSas sae eee en see nie ne cee eee 657 
Kirkby a annecCtens sc. see ose =e a = 322 
Kar yi aes se aes cise See aeeeeee 320, 322 
Kiloedeneilaz: .-seessescenccessce eres seca 317 
Glarkel Seems: - aac se eee eee 319, 320 
Wallies shes Peseta rose oeacke eases 319 
PenuSylVanilCae =a. -=ee ence eee 318, 319 
Waloedenellineee cscs seceeeen eee ieee 317 
Kilosdeniazs semanas cae ness QTigSlaroud, 
AplCUlalaaas secs =e eee eee 301 
centricorniss=22-e<e= sess os-eee = 301 
CONCINNASS Secprses see sae eee 301 
fimbriatass -2-<- esace ese 2sn eee 301 
STANULAGHE ese oer tee eee 301 
ING AIG e 2 aeosa cease sce ese eins 301 
intermedia’. + 2-¢2-s5.0 222 oesaesose 301 
Mane nates ees 301 
OLSCYCDSIS:. cece gasses 301 
manliensis deckerensis.......------ 301 
MAreINAlISN 3... ceca yo sees 301 
mMmOontaewensiSass=sesee eee eee 301 
MCALPASSleee Ue gree ee eee 301 
OCUNIN ac nse cee egs ener ar 301 
ANASILL CARs» ere et ee el 301 
DISNUN A sso. ese neee sees 301 
punctillosa- 22 =esene so eee aes. 301 
TOtileras se tee eee ee eee 302 
SCOUICA 222s oe coe: ojnisicles = spon eiseees 302 
Simplex... <2 6222 cen eee sess 302 
SMOCKz eto. os ce ee eee eee eee 302 
tuberculatas.---. sees sees sees 302 
UTC Bs eee ee eee eee 318 
Wall packensis .- = seem ose 302 
WilckensSi@na.. soe see es = ee 302 
DILCHbE: =: Species 302 

Knab. Frederick and Harrison G. Dyar. 


Descriptions of some New Mosquitoes from 
Tropical Amerita:.jcen ccs 25-5 =e sees iaralalai 


53 | Lepidopsetta bilineata....................-.- 





INDEX. 


Page. 
Knipolegusihwdsonigess--essessereseeeeeaeee 631 
Knowlton, Frank Hall. Description of New 

Fossil Liverwort from the Fort Union Beds 


of Montanat:2 3226s eee e eee eee aaa een 157 

Kiorogal at dac.de sew siesecs ad iaeie See eee oe 502 

megalops- i. v25cen-see ee noeee aes 502, 503 

Koslowia- . 822255 -ss<5¢5 25-205 ene eases 617 

Krimnochelidontss--—- 5s ee eee eee 617 

Keyan mod @S2ae- epee see nacee eee eee 320 
Labroid Genus of Fishes. Choerodon in place 

of Choerops for a, by Theodore Gill.....-.-- 155 

Labrosaurus. -- 2-2 224 562 oo Ae scene ee 351 

TOTO. sak eon oaee setae eee 352, 353 

fragilis 2. 42s Sass ose sere ees 352 

Lucanisec ho cocemoceee seer 351, 352 

Sulcatustees 2 eeeeees eee eee eee 352, 353 

uabrusimacrod ontusies: asses oes 155, 156 

selaps incrassatus 2-2) - sas neo coe es sees 356 

akotasd ios oes te ot eee eee 498 

carinata-<:2 22h: seecewiot eee eae 498 

am prochelidon®: jaccsee == ae eee eee 617 

am pronouss.t< ses2e see eee eee eee 67 

auratus’: «22-226 tee eeeeeee 617 

Lampropeltis doliatus triangulus......--.--- 566 

Wamprophonis ia. seo osteee eee eee eee 617 

MUSICUS 2S. -seae ee Cee 617 

turduss. 223225. eee 617 

Varlegatus. 2222 -s-cesseeeeeriae 617 

VISCLCORUS setae See mete 617 

bamprovornis. = 48s ee =s ee a ae eee 607 

Tam psilis\explicataee: = a= see eee ee 181 

(Proptera) salinasensis.-....------ 181 


Land and Fresh-water Shells from Mexico, be- 
lieved to be New. Descriptions and Figures 


of'some; by: Wis El;Dall2==35----— “eee 177 
Laniellus: eos 20 tsee tae eee ae 617 
hanlidte. aa) Sess Sees Boe cee eee 593, 603 
Manis Cay aNUSese. 2 oe sane ee aero: eee eee 628 

superbliss:-2--e. tc eee eee eee 593 
Large-winged bat:. 22+. 2282s. <-- cesses eee 580 
Latidiee: ~ 2.5 ese et sa eeh oe eeee eee 598, 614, 622 
bars Canus: s2cisscce nc eee ees eee ere 610 

TUT US eae eee eee 610 
ridibundus...-- - - nate aed chs oeemeeee 610 

TISS9)) SA ch sets stores eC eee rae 610 
asics DOrealis’ 2429. .sosee eee eee 547, 581 
CIDETCUSHAS: 3 =cek oe sacon emanate seers 547, 581 
Leonardia ....-- cos tose septa ae Pees 617 
WOOdI. sos shes Mest tee aces cae 617 
Leonsrding soe) 4 e ease oa eee eee 617 
beopard! frogs. ..< ss sh. 8: 3 2s- eee ae ee 561 
Lepeoptheirus bifurcatus...........---..-.-- 440 
brachylrus=22o-- ese eee 441, 477 

CONSWWICTUS sc see eee eee 443, 477 
insigniSs.sicckinc soe ~- hee -- 444 

Jongipes ase eee eee eee ee 440, 477 

NOTA MANIC aa as eee 439, 477 

DACIICUS Semone se tral 440, 477 

parviventris-2. 7-2... .- 476, 477 

salmonis)) 352. 23/220: 2ees= 440, 477 

THOMPSON eee ss sae aoe 441 

Iheperditign- asst ees seer ame ee eee 280 
Lepidaplois loxozonus...-..-...---.---------- 95 
MAGHIMC US ete eee ease ees 95 

MUTADUISZee ee ee eee eae eee 96 








INDEX. 745 
Page. Page 
WED ICCODD ANG 8 strnalo~ sqcceeeemaetesaseeece Be | MACOOSDRAION G- -- 3c pean nee eee eee 619 
Leptocephalus flavirostris...............-..- 93 SULA Se Sa rset eee 619 
MBDUOP OUP csr necmcrcn seen onic dsacnses MAN, ae; fark | MAACLONCOLCS soo ae ows mecca sey we weraneaes 619 
(CRT cere eins 2 oace wisest ane G8; 05%, (20° || Maucronyx tenellus.:. oc. 35. ee 597 
MOVE. ood. 54. ee ee Deanery tat | OLODLIS o-oo ce waco oteen to tcaen. 619 
UCN NeG a.com a6 own =~ 683, 684, 722 ORUR ADIN oe. aiden sioiclen ve aes ee 619 
Leptotriccus/sylviolus....-....-...-.--.----- 632 PASSA NS ne mie de ne see eee 611, 619 
Lernzeenicus mendusus.............--..-.- Ses PM MOLrOTUAINDNENSS 6.0, pce. unc sc coate scum cents G18 
Lernwopoda beani.... - ee ete Seats een ALU; Ain Marre BtANLOD <~ econ 0s <5 ance wencae ee caee 349 
picanowlate. 22 oS... 2c ee so Aoi ity NACOrel GUDIN ame w te. see sc va dak ata akg OB 539 
cnliforniensis: .-.....2. 22... - 475, 477 | SOINICRUOG cancer e ccna c ase ee ones 539 
ORLUIMOSCONS: ~ <2. 5-8 se se RTO a Gs eA ACOGUS 2 Son on av <a tos sds ese renee dee 619 
PRIGHUNGAcce ci. ca anes nov = ATSSACH | MAlBCOP COLON: en. oe oe ew vest uence casooeee 614 
Pan Der See fe: 469, 471, 477 | Malacorhamphus..........................-- 619 
MRD MTIPETE MMOL Pate sts ana ns oe eC ee cscs ns « 464 ALBUCANIUG pe aoa meee. 619 
ISCAS 25 3S ae ae Oe Ait MRNEALLCUIUIG os fee Sore ert eaten ae te 619 
Lesticocampa schedocyclia. .......-.....---- 64 | Malaysian Basketwork: A Study inthe W. L. 
LORELEI Ue OE at eee ee ee ee 617 Abbott Collections. Vocabulary of, by 
Leucosticte reborowskii..................... 617 O ISNT sMASON seo oe te cee ee ee ees 1 
Liljeborgia brevicornis......................- O2O a eM ALI DUS MIPTICOUISses mesa sos. ese 620 
PORDaS ee he rent DLGV POT BLUNTS PAlACLOLES ohne cease nace 621 
UIC O ep ees Ste Ap cara we nena c secure shccsees B20G | EM ANIM aIS Sa oe eee cn crt oe ee 567 
PIO MICK reps cies Soka bowen eaince ck a's 618 | Mammals and Cold-blooded Vertebrates of 
THAMMNONAUe: <r eeee een ete 618 | the Indiana University Farm, Mitchell, 
PET MEL RSS eps a eee sree scan cnt ee 640 Indiana. Notes on the, by Walter L. 
NOUR P Hes eee tena a edo nas cin ww ry 618 LGD cle es Et MS Reis eee See ee 545 
PRR ONOAUIS Sei cx areata sera CSE E MANGA ae ge k sencm yeaa cae ee a aon 619 
RIUM Uae a eiatahai ew niels ae cis wins 618 GRINOTMIGNSIS @ aanet no ae oe 619 
MMMM Re cacteese cases ctas chs ce GIS a An ear HOsia cme sat ce nee ree ee ee se 53 
UNOS PONEIS SIs tee a Lue. bobs ec cuan ce cade Gian enrabantin measles ssc... Jeo cre cicec uses ee 157 
PAUUGIDLOWIL DAUC .2.--5 ccs cenecenecceccee 579. 581 polymorpha. .............. 157, 158, 159 
Liverwort from the Fort Union Beds of Mon- BOZANNGNUSIS, 2 .05,5.2-5 eee ees 158, 159 
tana. Description of New Fossil by F. H. Marchantites erectus................0..2-.-- 158 
HRP VRE are aeons ee ee he oon aes en LOT eral Ari COA Se oe ee oon oan aa ieee asin als 349 
RODE AUREUS 5 wa aeteo eh ess oan ais a as Sm UNIIERI AD no Becton eee Miao tai tet ree ea 619 
WOMMS Sass se cease sat oo er 618 MOC CTOLON Sc cece s oo 619 
Lo DiGi Se ae Re peer eee eee a OMS ENEMEBE IOUS. sce oe. Lose e be oo oo tee 619 
ICUS Sheen cece eee ae nee GUE ERAT) Sass Oe a Sm eee ee eee 619 
Lamp-tavled triton: . 0.2.2 ..2...2 0.2.65 Reve es me OUUH | MAL INOLS NOUAKS Ne ox ood. eh ae sand ekienc ace 069 
ERED US atic cain valeeate atcic tom soes eee 618 | Marsh. On certain Genera and Species of 
Low Forehead. New Examples of American Carnivorous Dinosaurs, with special Refer- 
Indian Skulls with, by AleS Hrdliéka...... 171 ence to Ceratosaurus nasicornis, by Oliver 
iho alp GG: Be ar 638 RPE 3 See ee SA eee 351 
ID SI Pe RT SOS aaa, Pei BUM OAR Ue Sanco. ees ee wea cman Saccs wales 619 
WELT IGIEEE Seep ok are ek ars ee rs alate GAOT EBE ANU YEN PR ee che we clin dunt owe 189, 190 
IGG KOE VOOM UN see cee wn eka coe An Se oso lee oe 341 DHLIPORMISHOn SA, or Aoe ecko. ae 190 
PEDO oa. oe poem eee 341,342,343 | Mason, Otis T., Vocabulary of Malaysian 
POON VOUS eb Ise ge Un wc ae os okies ann 618 | Basketwork: A Study in the W. L. Abbott 
albipermnis.. 2. 3.25.02.22 52... 618 UO MEOUONS satire cho ee ake cas wea 1 
CURVILOSUNE Sioa rarer ater ai ee Ue SRO POR DUBIUS se etc sn ten foe ec cwieigeisni no 620 
PYROS een a aecade ses ate men cece 342 DILONT USCIS 325 en Sh eclak Sou 620 
LEDS UR oh ae OF el ee Din | PMOPAIOTHAMDNUS <~. 5 8c oo ce cen apaecnc<er 620 
LN LE 45S ea a er oe 349 SSIMUICHS. tene ester eee 620 
EYPISAINA Sinemet n/a Sinwe. one Se wine tan ee ounces BEBE MGC RDO Sas ca5. = nc0 ccc ww wn, ce antec pennmo oc 619 
Oe Oestars tak lcc cee ae Veen on sae GLO MEE AKENODS omen ic cka nsw easicnuneccencwacce 620 
PUB PON VHOUOS- 2 lac Se on Saat hoes DLUn Glan yPNAN tes: <8. i el cowaueecsseune 620 
PSO MA WISO Mga. acee cae bok ne ie edie ale 576 | Melaniparus semilarvatis.................... 630 
i VOOUGMUISIMNOLORE. to ate cuss noc encore nis’ 476 | Melanocoryphatorquata..................... 595 
ULE SCE 7 ee Ce i eee ea Bure eS LPLMMOOU CHS scene cre A rns bec oan nace ne. doe 620 
ETOH USER Setters eee akc nee secs ane = 492 Cer lock siees Sie aera eee 620 
PR UANEU Le eet tn eke eee DUO MMMAIENIOM US tec Boe. nage ok onde 620 
MIU renee ee ena rn Rte. ae Ae oe OLS a |p BREE DORs aos Soe recom enc > ae w bere Sars ces 621 
SS ICU CIS Seen Ge oes cece LE Cea ae CLONE AGLOADT IS she ete re cibe gle Peas 637, 641 
UU eR eer Sato ion eae see 194 BHUUI Nadas tetas esa a ie Boece beet 641 
IM GIOOT MANU e einer a ec So. tue cee a 342 | Menyanthes trifoliata........................ 418 








746 INDEX. 

Page. Page. 
Mephitisiputidactasassss- seeeeee eee seer eee 576 | Mitchell, Indiana. Notes on the Mammals 
MergusioctosetaceuS ce seas eae cee ae eee 635 and Cold-blooded Vertebrates of the Indiana 
Meri one erences says ottate eee Se aerate 621 University Farm, by Walter L. Hahn....- 545 
Merulae cst sci ae ne see See oe ee ee nace eee G21 aMmiotiltiidee = sas ese eee ae eee 599, 625, 638 
MeSOlias22 3.563 2 ee ee oe nae ee ees 370") Molacmolat 5.55 sas sae tae ee eee 439, 444, 477 

baboquivariellasss-es5smesseeeees 374.) Mole«mouse:2 5. -\.saceaste sae aae eeneeeee 572 
nuachucaellas vasa ecesaaee neers =e 74») | Mion adon:.2 2% sc fect oa eee ee 622 
oraculella sso eee ce eee eee 3703373" ||-Monias 4-2 52255 Sse eee ae eee eee 622 
IPrionapteryixes. eae anaes 375 benschit 2c ~seece sence Sas Sa a eee 622 
MelLacrinusee. = -eo. scseee eee 87,1145 1151285129 130) MON OCUlUS = ss sea cee ee ee eee eee eee 416 
ACULUSS she Soo oma aaeeoaeee 130 fUSCATUS 52 Se eee nase eee eee 403 
angulatus: 2 oaceoceree ee enters 130 | Montana. Description of New Fossil Liver- 
Cingwlatuss ts oca22-6< cose ee cee 130 wort from the Fort Union Beds of, by F. H. 
COStATUISE a5 o8 Soon ee ee 130 Knowltonizsgse22e-caet aaeeeeee 157 
MOSlEVILs we eeae kee ee eee eS 130))|\>Morphnactos tees eee eee eee ee 622 
TNUTTAY I sia see ee sees eer 1eO) |) Moschatvect< = tmecese eect eee eee eee 623 
Vara TO DIISE se seee ame 130 caruncilataesss-peeeeee eee eee eee 623 
GimorenSiSAee.se ee = 130 | Mosquitoes from Tropical America. De- 
MOGOSUS este see ce eeeee eens 130 scriptions of some New, by H. G. Dyar and 
TOCUNGUS Ese ee ee eee 88,89, 91, 130 Hredericki Knap eee epee epee ere 53 
Var interruptus:--2.-2- -_ 130) |sMotacillasacredulalses oases eee eee 639 
Serratus 5 -taccac eases cst eneace 130 SUVA See jes ee Ace ae eee 599 
Ste wantl Jae seem cestae oe eerie oe 130 dominica = 4: ceece ees Soe ee 625 
Suluensis: 2s s.o0-/seee eee ea 130 ficediulass 5... oes see Se eee Eee 643 
SUPCrDUS2s 3 ccs oes Reece nie eces 130 indica 2522-222. ease eee eres 594, 625 
var. tuberculatus. -..... 130 Minutas2) 2. o.cs. eee eee 633 
GUberOSUs= ssc seee eee sesetee- 130 modularis ao.4 soca ae eee eee 613 
VATIANSER ee Soe a coeae coe Seer 130 HISOVSe 35. ees rns se ecaeecesteeee 632 
SOV YaV ALL Serene ee ee 130 PhHoenicurus! ses. ssse eee 613, 631, 639 
iMetancylomis 7c cassie scses cease ae ences 621 TOSS = 2 aise 2 ae ae eee 613 
Metis eae esr ee iise pecs ere eee beer 346 rubecwlaxt 5: acca se sacs 613, 631 
Metopapacifica ss. c 2s). -msiccee esse eee eee ne 524 TU soos) eee eeee eee 613, 643 
Metopidiesess 5 2 tes eee stereo eee eee 524 Salicaria= sinc 4s eee 613 
Mexico, believed to be New. Descriptions schoenobaenava: 222s ncaa eeoee 646 
and Figures of some Land and Fresh-water SibiUatrix:=- Gees coceseeeene eee 639, 643 
Shells from, by W. H. Dall.......-. Soe ase 177 Sueciea! 42. 5 seen eee 604, 613, 631 
Micraétus Si 755-7 cie2 at oe aciser seis seen este 621 tiyS= 22 nee eee 613, 631 
Holmberbianuss-22.0-2.-s- cece aces 621 trochilus=5.2-.oee sess so Doce eeee 643 
Micripodid ses seer cose neces e ose 585, 586, 594, 644 troglodytes. ssaccee eee 613, 624, 627 
Microchelidonys3.52=s=-cacce cosas see eet 62105) Motacillidces= Seam aere ee essen 594, 597, 625, 629, 641 
Microgouras oso. a-= neoee es oaesereue conan see 621 | Moths. Descriptions of New Species of North 
MOCK. 2:2). boc .o2 sarees nsoeeesieee 621 American Crambid, by W. D. Kearfott.... 367 
Microgouridee:esa35- see seneas aneeeae eee 621 | Moths of the Family CEcophoride, with De- 
Microlyssan: Jsc20% 2 Joan gseer eae hecee esas 621 scriptions of New Species. A Generic Re- 
Microparrat. danse sta osenoae ose acceso 622 vision of American, by August Busck. ---- 187 
MiCrOpSILeS #a- ee S550 ah eee ieee arate 622i|' Mulinia;densataso-scasese =-ce eee 344 
PY PUACCUS ee sie see ens 622: Millenia = tos ener te iciecns ese eae ce OOs: 
MicrOfricCuss 3. sae seceie sseasece -ceieeacisenee 622))|SMiunnal.-c2 .ccecceeate os. ote sees eee 79 
IMICrOTOON Awe oa oan ee eee eee aee -seeeeee 622 fAbrICilo. Ses cc asencs a eee eee 80, 81 
fullvescensenss. = i osce seeinemee 622 | TOV OL soot c Face e ees eee 81 
galbwloides ecto steeasoscceee 622 | truncated... hs.h =< cose eee 7 
Misrotus/ochrogaster..-.2-2s--...- 547,568; 571,572 1} SMUT ce le eter ote ee eee tate ee 7 
pennsylvanicus2 >= -c5- 220-2 ss 568,572 | Mumnnopsidee..-----..-----2. 22-22 22 2222----- 84 
pinetorims. 4-20 eee ee B7O0677 0 | Miureenid se& =e. eee see sae eee 94 
auricularisssssneeee eee O72. |e Mir Cel Gl oer ey cte alata ot alate ete talo allot ea 683, 717 
Microura:superciliaris#<=--2-e--- 20 oes sae 687 | “Miuricelly 23. se oe Ss -e eee eeeeeees 717 
MANS SHAK A se cicee eee eeee ce ee 566 | COMPlAuate ees e eres 683, 684, 717 
Mimidse sss i355 eee cece nee es 607; 618'|)\ Muscaccipitenss sone ssoectee es ee ace ee eeemes 623 
MINS sos cote See eat coke cee eee ee ees 576)4|(PMUUISCadl Vy OfeS= seer see ane ease eet 623 
Minytremaimelanops..o.2----cbesce neeeee 549 | Muscicapa atricapilla................-.-.-.-- 643 
Mirafra phoenicuroides 3 4-0. =. 22 2-eeaeeeee 588 CarolinenSiss =<. 2-222 sse soso eae ee 618 
MiSamichus2 7222. ss cedac eee aan eee eee 622 paimardins e222 - ese see enee meee 607 
Pallasii:. <5 eno eso 622 latirostrisire. Sciences eer 591 
BMiserythrus = 3)sene ce oe see ae seen 622 obsoletassc. ete oe eee 638 
lOpuatiic Sovacs os eee ene 622 TiSls 6s oe 2. ee ree cee 627 
Missouri'skulll <7 soc. sons see cine Sone ener 173 semipartitas.. a... <= ease erect 607 





ess”: lee. 


— 


INDEX. 747 
Page Page 
Muscicapa sulphurea .................+---+- ads | NQSOGHENAL ct occu cn cen see Wnarenpoeeseccs 626 
RESEND Cae tee nie sais wna wis s'a'a asin vn 590, BHEUB Ys ot tenet aero cece rane mas > 626 
591, 599, 601, 607, 609, 623, 624, 627, 629, 640,643 | Neverita recluziana...............---------- 342 
AIC neta ates nn onc taco ca aan enes<s 623 | New American Paleozoic Ostracoda. Pre- 
ENC Seen ae een bm wins eins os << unease 616 liminary Revision of the Beyrichlid, with 
PPMPIBRU LANG pee mieten eho cin njno's = ea eo 623, 631, 640 Descriptions of New Genera, ey E. 0. 
RESO Veer eee aan Sew ans wna ee cee wor ee 623 Ulrich and Ray S. Bassler.............-.-. 277 
Mrviserossineavus.-.......-.-..........--- .. 597 | New. Descriptions and Figures of some Land 
IRRGHTIS VHUG S.J - = ee nw we wna s nea 615 and Fresh-water Shells from Mexico, be- 
ME VID DIU OAPIEAUS ~~~ sec. 5 2 oe enn ns wees nee 590 HNeved:to be, by W. b.. allen. 22s eeene 177 
TVG PUHEIS Soo cottons Sscmicn ea ences ¢45 | New. Descriptions of Five Species of North 
Myiophthorus. ..........--. Wee miata ae Fee 623 American Fossil Turtles, Four of which are, 
MIRE RTUS os oes eeiee ns eee a 623 Dy Vere een REY carota ear e e is wrel a 161 
SUEDE Sette es aaa nia ie emt wee = 623 | New Examples of American Indian Skulls 
Myiothera calcarata............-......-.-.-: 615 with Low Forehead, by AleS Hrdli¢ka..... 171 
TULL OPV LS 8 a ae oP €32 | New Family and several New Genera and 
PIRI MEU ate oer ce seca ewe nat 614 Species. The Amphipoda collected by the 
MUTA UTI Gh = ace occ ce erie nies 605 U. S. Bureau of Fisheries Steamer ‘‘ Alba- 
PLO Ue oc oe S eee nc cwa coments 611 tross,”’ off the West Coast of North America, 
MEROLUOIES nto nn sao sawn ee wn ases son me 623 in 1903 and 1904, with Descriptions of a, by 
PrIsnUsaoe. ome Oost s Se ccs a3 623 DSSTITIGL Wp LOGON Solem caats <e waine pte eee 489 
ICM GS Sse aoe ee eee 623 | New Fossil Liverwort, from the Fort Union 
PIRI PIICHUS arene ne See erin ac eric cee nina ee aa 623 Beds of Montana. Description of, by 
ey SERIE Be ele ee Pee eins secs wei 624 WAR SMO WOM ce sem weno atta uae 157 
Myothera lepidocephala. - - -- . ein eee ete 624 | New Genera and Species. North American 
Myotis Theiingus: -..-:-.--..-2... .-. 547, 578, 579, 580 Parasitic Copepods: a List of those found 
REE See gs canter eon. cee ww seus 578, 579 upon the Fishes of the Pacific Coast, with 
WHEY nrenn aes sone incase 547, 580 Descriptions of, by Charles Branch Wilson. 431 
MCU NEHGMANIS SUSSIOUS= mon cen cn oe nseesasaenns 593 | New Genera of Fishes from Japan and the 
ee LOMT OIA GM a < ein 2 tone wee esas ns 53 Riu Kiu Islands. Descriptions of Eight- 
Myzorhynchella lutzil...-..-. 2.2.2... eee es 53 een New Species and Two, by John Otter- 
Nannobrachium leucopsarum..........-..--. 458 DAUD SNVOCl a so gate ee see ta eens aS 93 
MATTONENUIS 2 - he oases ec waseees nec ceaete 624 | New Genera. New American Paleozoic 
PeEEST EN Pee ae oe es 2d bn Cay «os ante = 624 Ostracoda. Preliminary Revision of the 
OUUEL Aare 2 Sas fon nite cin Sooo ase nae c's 624 Beyrichiide, with Descriptions of, by E. O. 
Nasicornis Marsh. On certain Genera and Ulrich and Ray S. Bassler.........-......- 277 
Species of Carnivorous Dinosaurs, with New Isopoda of the Superfamily Aselloidea 
special Reference to Ceratosaurus, by from the Atlantic Coast of North America. 
ROE ak par BL icc eree eae ait css aera aie ec ea 351 Some, by Harriet Richardson............. 71 
NESSH CALNOLMIANS «20-2 .-- viajes ee een dense 342,344 | New Isopods of the Family Gnathiide from 
INnErix GIpSdON. 2. s.3- 2 ES eres 547, 566 the Atlantic Coast of North America, by 
a earlier eerie ane re tere oe Eee eens One 624 Harriet Richardson: ~ 2-002. --22 22-2... 483 
Nectarinia chrysogenys...............----..- 590 | New Mosquitoes from Tropical America. 
ICRA lice et setae enact x ateces 589 Descriptions of some, by Hl. G. Dyar and 
PHOMIBOS SE at ae fe an ete a meee ewes 589 YGUONC RMN D = stan na. cme oes oaks a oe 53 
INBOMSMIUMG GOs: = od enc cee coisa waeeas 589, 590, 609,613 | New Species. A Generic Revision of Amer- 
NGC UNEUS MBRCINOSUS << oop conceessmtscesn nes 550 ican Moths of the Family Ccophoride, 
NEUE SG ene re ein can ounces soem no 624 with Descriptions of, by August Busck.... 187 
RM oper} soar sk ee se ie nee 624 | New Species and Two New Genera of Fishes 
PRIUE Each. A helocame abba nas wee 625 from Japan and the Riu Kiu Islands. De- 
RIGS omnia nade ae ea 625 scriptions of Eighteen, by John Otterbein 
DUPRE ta) (Ce ee ee a 625 SUV Pie sete oo Dee aoa we node swe u bine 93 
PN GELS eo one 2 ie Sapo oe nw oe ews wep 625 | New Species of Neotropical Orthoptera of the 
Neopleustes assimilis..................-..-.- 533 Family A¢rididaw. Two, by James A. G. 
WARN eters a ee hoe a ei ae 533 PPL ae ac eas ce an oa eee aS 395 
RS MIDOMTIS oem aves <n een = 532 | New Species of North American Crambid 
Ceulawase~--<- 5. ea ene ee 531 Moths. Descriptions of, by W. D. Kear- 
MERIT Mer ee a eon io maw wre te wle oa oeSee 625 NORGE Ee Sa oe oe Derg w en swe since mala cies 367 
RESIDE Se roe tolerant Sac aac. ctw econ arses 625 | Newnhamia patagonica Oe Ae eraenn Seles ae 417 
DN LADS ces Ose ack Vcc cot pect wneud asx Cen EONE Wibtaea cee ea a Sem b beeen dane ce ce. 557 
Neotropical Orthoptera of the Family Acri- Nicippe tumida...... Fee Meee Pane cane 526 
did. Two New Species of, by James A. G. TPE DER TAUMBL oe She thee nic wis es lesa vd a me 637 
NSO aw tad os nett sie oc casa Seeet vases HOG PINOCOUM GU USES 6 ae wotn ep suweredcine eve ose emn 225 
ESL PUSH DOLOSLISS is oe nse SoS n lad vo Sascninvaens 453 OTOH eet es Act Sad Mice Stee ae 225, 272 
MEDS ciara se saCos ae eis narn tc 453 Ram arss cues. a eect as eas 253 
INGSO DUE tia Soot os ca canccenesecenccessth 625 CREP ene aoa cn) wus asco 231 








748 INDEX. 
Page. Page. 
Noctuids heretofore referred to the Genus Odontespizar- essere ee eer eee eee ee 627 
Homoptera Boisduval. A Revision of Gicophora: 352 s2sc5 sas. eee eee eee ee 190 
some Species of, by J. B. Smith...-.....-- 209 sulphurellageces- sees eee eee 203 
North America, in 1903 and 1904, with De- (&cophoridz, with Descriptions of New Spe- 
scriptions of a New Family and several cies. A Generic Revision of American 
New Genera and Species. The Amphipoda Moths of theFamily,by August Busck-....-. 187 
collected by the U. 8. Bureau of Fisheries @dicnemidzec® <8 asce. sae ee ee eee 633 
Steamer ‘‘ Albatross”’ off the West Coast of, Olbiorchiltss3e2e eee eee ee eee 627 
bya Samuel! J); lolmes=s-csenece ace eaeeeoe 489 | On certain Genera and Species of Carnivorous 
North America. Some New Isopoda of the Dinosaurs, with special Reference to Cera- 
Superfamily Aselloidea from the Atlantic tosaurus nasicornis Marsh, by Oliver P. 
Coast of, by Harriet Richardson.........-. 71 LAY sos. fietok ciel Jot eel ooe a ee ee 351 
North America. Some New Isopods of the Oncorhynchus gorbuscha.................- 441,477 
Family Gnathiide from the Atlantic Coast kisuiche eee os Saw ee 432 
of by Harriet Richardson2.-..4.2sssene5- 483 merka care o--e ase eeeee 440, 473, 477 
North American Crambid Moths. Descrip- tschawytscha. ....- 439, 441, 470, 477 
tions of New Species of, by W. D. Kearfott: (367 | Onisimus=.-------.25.-2.2eeseosee-e eee eee 502 
North American Fossil Turtles, Four of which Opimia ls. 2.2 3e see cosee ee ee See eee 459 
are New. Descriptions of Five Species of, @xiliS: 2 2% See eee eee eee 459 
DyaOlivervh Hayes -eescee ence ee ae 161 Praise cleo u ae aoe eee eee 476 
North American Parasitic Copepods: a List Opossum: = =5.5- oe eke eee 568 
of those found upon the Fishes of the Pacific Orchils® 22-2 oe Se ere aoe eee 627 
Coast, with Descriptions of New Genera CTIStatUs 2) 6): Series Geet ee eee 627 
and Species. By Charles Branch Wilson.. 431 | Orchomenella affinis..................-.----- 492 
Note on Antrodemus Leidy.........--.----- 353 eroenlandi¢a. a2 s-e- ee Reee eee 494 
Notes on the Mammals and Cold-blooded MINUts H.7..-52 sce ee eee eae 494 
Vertebrates of the Indiana University MANUS 22ec5- os eee eee 493 
Farm, Mitchell, Indiana, by Walter L. Pinguis.:\..-s5-5 fesse eee ee oe 
RADI: ce seen feces eee tee 545.|) Oregoniskulle =. 2s.) =o eee eee eee 171 
Notes on Two Rare California Fishes, Rimi- Oxelas csc see eenee tec e eee een eee 627 
cola eigenmanni and Plagiogrammus hop- OFEOMYl1SS 2,506 Sot eee ee eee 627 
kinsi, by John Otterbein Snyder.-.-....-- 183° |) @reomysts 252... Sass epg ee ces eterna eee 627 
Notiocichla..--- fe aoa tes, iolcde Sehnert wage es 626). |’ Oreomyzain. 222222 enes a cent eee eee ee 627 
Notiospizaisese.- -s5sscee een Fe eee Ree 626, | OTreoscOpUS <2 222:-:ac esse c eect en ee eee 627 
INOtOdromadinss = sessc-ee eee asco Mai ares 400,414 | Orientation of the valves.................-.. 280 
INOGOGTOMAS Hameo see ae ee eee eee 400) 4145416 "|. Oriolidte ss 28 eas ee see ee eee eeeeee 598, 610 
QTE Z RS ace ea er ee oe et ee ete Al7.4|) Oxiolus caudactusices-.-ee oe ee eee eee 588 
MUISCATUSE: ee snes ee ee eee eae 417 AAVUS 2,0 552i te ta she = eee Oe 647 
madarasiicosee ee eee ee eee teen 417 galbulaeqs-/sscccese cme Ses see eee 610 
MONACHA Sa oGe see = eer 400;405,417, |) (Oristes 2aa- 2-5 ease eae ee eee Se eee 627 
OCUlabUSS esse ee ae eee eee 4\7 | Ornithomimus'veloxa. 225-2. sess neces 357 
INotropisavhippleits.. a2) eens as eee 549) \(@rochelidon. 5. 22. sussenicaene cam acclseeeeiece 627 
Nuculagmines ta. : 222 Sacer ceca e se cecerios 349) Orodynastes.. 5 -- seca aao- Soper eee 627 
INUIMENIS HO USINUS a aems sees eee eee ete ae 633) |\@xthoceras® 2.3 2225252 3c ee sc aoe ee eee 134 
Numi dase oak eea. noosa eae ere Oe eee 626 | Orthoptera of the Family Acridide. Two 
INUIMIdIGa She sSee. oc ce Oe cceeeee oe sees 626 New Species of Neotropical, by James A. 
Nutting, Charles C. Aleyonaria of the Cali- G: Rehine. 226 aSes 2 cccee eee oec eae aee eee 395 
formian'|COaStasssaas2 sce ee ea eee eee ae 68) | Orxrtyix. 2.2554 casas sees ce see eteeeec ee eee 628 
MMC ta TOUS sien nee cece sees eee eieme ete 626; || Ossifraga 2) -t3.52 2. 4 teak a te eeceomer eee 619, 628 
Niyctala 2.62 S5 262 Sot cceeliesseclsisia- eines 604 albicillas. £322 ceed fee eee 628 
Nycticorax limnophylax:- 24.-65.-22- -s-.--- 618: Osteormis -- 22-5. cee cee eet ere che eee eee 618 
ING CUIMENE a. <ijociomne ee einaces neeisececm nee 626 | Ostracoda of the United States National Mu- 
flammMuUlassssoeeee ces nee ee 626 seum. A further Report on the, by R. W. 
stridula:- 2225-2 eeec ese See 020 Slarpe sivas see eee meee oes 399 
Ny ctormiSen.-28ee soccer casa see oss eceeet 626 | Ostracoda. Preliminary Revision of the 
Nymph aeae <2s5aes2 saree eeaa sees ae 418 Beyrichiidee, with Descriptions of New 
Niystactes:« <4-Csece4c0) h-Rek es eee eae 626 Genera. New American Paleozoic. By 
Oberholser, Harry C. A Revision of the E. O. Ulrich and Ray S. Bassler.-.....-.- 277 
Kingfisher Genus Ramphaleyon (Pelar- Ostrea brewerils..a2aes- cease eee 349 
PODSIS) pis ene cele See ee eee eee ene mite 657. | 2Oticulus 2h. cssoccepecseecee erect at Baas ae 628 
Observations on the Skull of Ceratosaurus Ottididee: 25.5. saa she 9 see eee ee te ae 628 
masicornis Marsbis sc <sses >see eee gececee 359. (Otis: bengalensis; cece. seehecee sere e cme 628 
Ocyplanus..<-<4— eeeres sone eee eee eee 626%) (OGUS 62S ohn ee aes ae errr 628 
DIOCSES Sas cese assem eoeees eos 626 bakkamo0enoee see aaa ae eee eet 628 
Ocypodidte 2. o- So cesses eee inet 346i) Owenlal. 5.25. scsi ster eee eaten 628 
Odontophoruss. 222 ss2c-s sass te ee eee eaters 605<\FOxylabestes- ee asaeer a= eee seeeee a eemeseee ee 625 


ee Ele 


aS eae eee 


INDEX. 749 

Page Page. 

WESVPONUS aor se esos omves ccesveesswcccescss 628 | Pavonaria californica.......................- 705 
CUD ION Meee Te = sae ooo neo 6237) “Pecten anderson. Jc. . sec nens-sencsene se 346 
Pras nook. sen ae een sa se 5 628 Coalinpiensis)-: 2-52.42 - secon s se owe cee 342 

LEDC Ova e101 AA Se a 628 GRASSICATG ON Anca tein aco ik ee tae 346 
melanocephalus............- 628 TAU LOU eee ee anal arm etal = aesate Share -- 042 

Pacific Coast, with Descriptions of New WOiISietr ate oes soc w stan ee Sat ones 342 
Genera and Species. North American ROCUUG naa Sasa Ae wos vi cats dv cn ocio ch teeeeae 629 


Parasitic Copepods: a List of those found 
upon the Fishes of the, by Charles Branch 


INI eee Sas CL oteeccccdnas 431 
iPalmospterodytes....-..25--.-.---------+. 590, 629 
GUSTO 0 6 a 629 
Palsospueniscus Dergi-.....2..-.-.-..--.e0s 629 
AIBN OCLEAROTINUALS oc acts vce ccncasscccacses 612 
ICUINISICUIENG ED ctv Ld Cie cd cece nce wcceuawe 597 


Paleozoic Ostracoda. Preliminary Revision 
of the Beyrichiidw, with Descriptions of 
New Genera. New American, by E. O. 


Ulrich and Ray S. Bassler... .............. 277 
PERCU RR ee a So. awe stone sede aee ss 348 
MERCIAN ete orcs ees coe doin ot oscecisieos 450 
feemarus cranchif..........0....0..0.-s05 453, 476 
emetic ol os eee Se Ne te Oh 615 
eye pen CONCENUICA<: 22... = 222-2 - sane sean 349 

PETCLNSH sa ee ere ee tec 344 
ERIE ce 9. 2 a: bee oe Se ee 400, 402 
(Candona) euplectella.......... 402 

euplectalla:: 25-555... oo 400, 402 

RIMSII ee eo. cca. obs cout ccc esse ae 618, 619 
WarAgOROMNS DOUdEL «28 bee esse woe 595 
Paralabrax maculato-fasciatus............. 443,477 
Me RETRO rate ett. oe aside ss anaes oacee s 533 
AMA LO Re OCU US a's. teu cece cls ccmmee oko 521 
INFUISUIS OS ee ee a ee 518 

SPMOSUS en tema ce ees ar 521 
Paraptenodytes Curtus. . 5. /--.-.-.-22-.2-202 621 
STONOIS tee eae a eee 591 


Parasitic Copepods: A List of those found upon 
the Fishes of the Pacific Coast, with De- 
scriptions of New Genera and Species. 
North American. By Charles Branch Wil- 


ELAS PUANISGHS alata 2- Ja) nnieet oe oes. aoeeck 629 
PRECULESDS tote ee nn gs Ura oO ae ne 629 
: MarbDOuensis y= 2.7.0 - 9 sees oo. sole 629 
PALO RUSCIOS re mcats . 40a -i aun eee ee Coss ee 526 
HAFO AI OUS PIRI Wo vis csi scone vache wesc eed sens 613 
Parida.... 585, 586, 593, 595, 609, 627, 629, 631, 634, 638 
PORISOUIA POMINMGMT a 3c. tec cnclons fc 2 eee 629 
GUVRSCAUSS: 42 osu ence ae 590 

PCO PHOSINS R Eat Oilers sci a soe llevan awe 629 
EAU YM at bras = Gln 3 oa) 2 Fa Sou does «co wes 629 
eat Op DOUAIS career a capes ode om nee ee hanes 622 
PREM DGC ES rns a's win ra eo ae 344 
PErear OISh Se SECON Beato ora a ccer wea Soe 633 


SCS ee RG wine occ serene eee 586 
noes SOCAN. occa coos s eke 609 
PSIONELIS SO eA oo). Coen ate ea 631 
PREMCUMMOS asso + 2 scl eaascccee sees 638, 643 
PASSEL SINIMNGUGNON. «2... 2: s-seb oocees coy 58 
SSHRIEE DUIS oe ccc sa uate sewn cee 588, 629 
PUL HE NECA NII. Sob as re Aer sac aoe Secs 629 
HaVOMWWIGHICATAtUS «ot 0s eccsdwcecroncecssccss 634 


Pelargopsis: A Revision of the Kingfisher 
Genus Ramphaleyon, by H.C. Oberholser. 657 


POlAVEODSISt sees an ted tena eten sco Bee 659 
DWYIMATNICH os cone ae wees aoe 170 
Gichroriyncha..>. 2-2-5. sesee 663 
MOTESIANE 24 -ce es oa on Se ee 679 
APASOT sacs a eo cca eee ae 663 
PIPANTER Iss. oo we Coes ad cee aeoe 668 
POUIGIS ON cea ae eee ee 667 
HILARIMEGIAe eee soe e een eee ee 666 
malsccensis;2.-..2-. -- meee. .a5 ee 678 
melanorhyncha eutreptorhyncha 663 
Sasalows ood aca. 2e se eee 679,680 
Siminlrensisay acne ae eee 671 

GIA POS 72 et oe ee ao ne areas ee 629 

IPGL Seeman ow nee pee see eee 629 

GIGS PIQUE cca jeter ttt. Saree een ee 630 

PBIEGARICSD Uk asaiae, co) oteee toe ae ee 604 

IPElGCANTIS\DESSBNUS se. ote ee ee eee 633 

Pelecynod arse. 3! c2: oe ee aseee -.-- 342,344, 346,349 

RelecyriynGhuss 5 2.02. cc acest sees ene 630 

leucopasternt.. it escce oe 630 

Ren dlinus ss. gem eee cae ae ae eee ee 630 
OLONICUS. 2.5 aon = cee aee oe ee 630 

RONPuingea aoe soe ee ccna creas ee 630 

PANU aesa pena sata notes cakes eer 688 

REUIba ian ee oe cee 682,684,688 

Penn atulacen ass. sotoe. ce ekant ens. auuses 682,688 

ODMR EU Obes teers ree ete Son ae ee cee 682,688 


Pentacrinitide: The Axial Canals of the 
recent, by A. H. Clark.... 87 

The Homologies of the Arm 

Joints and Arm Divisions 

in the recent Crinoids of 

the Families of the Coma- 

tulida and the, by A. H. 


Glare bud eee 113 

Pentacrinus maclearanus.................... 131 
MGNOriCe een eee ee 87,126,131 

MBPESIRD Uses sree kon oa cee aes one 130 
Pentametrocrinidz....... tame a tia bases S oe 117 
PERUNESUCS ae cc ce 25 Saves sav cdorsecsteucecee 630 
PONUNOMMIS-.cx.-o ate vel veces osu ecadeeewicke ene 630 
PE BPONOMUOLUS Gc. seceu Mone bvicnes sctawa = caGacee 630 
ORSILG DP POULee wastes Reo ea. ve arn eae oe 630 
Periophthalmus............. Beate tee ee ee 104 
IREYISPHOMISCUS «ccs o acaeecs veces asaeces scl oe 630 
ULIION se cn erect toc at moos 630 

ROVISOILG Wa con. ho Sas Feet hcnue nae ae 158 
PATISSOIBS WTOUITOSUUIS= oo esol y sees Los sehen 349 
PEP SSOUNROUR con. Sorn samaewe cadet east ae See 631 
PEYOUTYSCUS IGUCODUS:, can. coat sckvendees s 547,573 
MICHIPANEMSIS «<oo5 oot sence 568 

(ROIS Soe cae ee ee OAL Sw Awe ees Or on 631 
RUIRGr hate Sete hae ew ae ee Soe ese cee 631 
ACU ee eee Neue ee act oo he etc ewe 631 
PAC IBLI Mes rua eae Se. a. cL eee 631 
Petrochelidon murina....................... 627 
DISS eee eee cde once 621 


INDEX. 





Page Page. 

Phacoides acutilineatus................-...-- 345, || dehanopeniaduplexe:-essse esas tee eee 124 
ad | ET OE rd oS er CTE ede See ear 631 echinopteraG=s--25- cee eas 
THISSOMIG So See eee Eee ere 631 CLONES Ga sar on ee 124 
Phenorhina: +2 p43 ses eae ee ce secs eee 631 PTACWISs oe scc cee os ee eee 124 
Pheocyimaeruginosas sacs se. 5 6se eee 233,272 STEN GICal ya a eee eee 124 
albofasciatavess see. ee tee 272 japonica sso een ase ene 124 

Sti Ctay sc est ao eee eae 272 littoralis a2 ee eee eee 124 
benesionatay~ see ase eee ee 273 MACTODLACHIUS Eee a se ea 124 

bethunelie) 48 aes Ae ae 260,273 MACUIALARS 3. <seteeee e ee 124 
calycanthatares--seeec-eeee ees 269,273 TMA PD Cees see ee 124 

Clee: Seat Sys aed ae ee 273 menidionalisse: seo =e 124 
cinguliferaes-encccee eo ee 261,273 MODIS 22 ees eae oe eens 124 
colorado-2eeo3e eee 263,273 NOVcs-P1in exe eee 124 

CUCINA Sho- 5) eee ee eee 250,273 Onientaliss. sas aes ace eee 124 

duplicata, sR aa2s-6 Se eee 258,273 DAnVICH TOs 4-28) see eee 124 

Cdusane ees tsee see ee eee 272 Peronil.- wees se eee 124 

Odusin ays See ele eee 229,272 quadrata: 3 52<. 085.5 secre sere 124 

OxHAustateses ssa se see 221,272 Tegalisse ee nen eee 124 

fiGhilisht eka eee ee 222,272 TObDUStIpiniacsese sees er sees 124 
ealbanatawesnsesase eee ee 27 rotalaria<s255250 oe eee 124 

hel satay a2 = Jo Sat ee a ean 252,273 TUbIiginOsa se een eee 124 

horridavs- ate eee eee eee 270,273 SchlegeliizsS6e= see ae eae 124 

iNSUGS eee eee arse a eee 234, 272 Sserrata....-. SoS ee 124 

inten tage. s-eeseees ot eee ee 273 stelligeras: 02%) 5556 eee eae 124 

INVOlUGAz ase ciate ee eee eee 272 trichopterar: = en sees sees 124 

MAT COTA ees an ee 257,273 ty pitas. S552 ose as ase eee - 124 

LinCosaz 26 cece oe ee 243,273 Walid Lp 22a. ee eee 124 

hmatat cease Oa eee 225,272 Wariabilis 5-2.:3260 55 eee eee 124 

lunifera 2.:5---.:- 9413948961) 979'073" |b Rasianalectons. use. osa5 eco eee eee 632 

metatay-ee eee eee ee 248,273 Macantneyl = 4-2 ss 0s see ee 632 

HTLIN CLEA Tae ORL Rae 7 wee 938-079) |) E-hasianidss) ose 6a eee ee ee 587, 

TUL STICATIS verse a iroe aee 272 591, 594, 605, 610, 632, 633, 634, 637,641 

TOL Gasset pe eee, seas eae se 936.070") Phasianus areuse es ecese) 5 ee eee ee ere 591 

Obliquiasscee ss eee eee 247,272,273 gallus. Hes eee eee 587 

DENN a eee ese eee 241,272 MelagTIS de* sok easly 626 

Dlenipennisn ates see eee 972) |, Ehibalura flavirostris-4 2-95 =e 636 

DULTeSCENSea eee ese es 2721) |Bhilom edesteeaa nes ee eee nese eee eee 401, 427 

TOS ects ee eee ees ae 272 brenda. sarees Seo eee 401, 426 

PUD 5 ee ee eee 9665273 | oebily dias snot aaa sa eee eee 632 

TUbiata 2. 522sseec see ee ce 9655273) || bhcenicophauss-s2- -< eee ee eee ee eee 596 

salicis... /c2:2-..-.2e+-o2ec cbs eS 2i24|| Pheenicoptendiwe = 9 -= ses eee eee 646 

Sun Gerciiae ens eee ere 272) |, (Pholadomyajsubelongataryse---s-0-. seen 349 
Squammulanises=-eoee een eee 253, 27. Pholidauges femoraliss=. oss. eee eee 591 

RITA Ukr] See 2310072) |; uRnONO ny a-eene eee eee ees 4 geet 69 

var. umbripennis...._. 272 Simms! 2G oe eee eee Zieziew 105 

UUMILOLINIS Ee ee = ae ee 273.| Bhormoplectesie 2 asen sees oe eee 632 

nilineata Ssaears See eee 245-273) "|| (Bhororhacidee sa. see nase eae eee 642 

VITIGSNS See cee eee 224.979 \||Photidse sat man -saeoesn ae ee ee 541 

WOO GLE A eee oe 27. Photis'reinhardiase: s=cee eee eee 543 

VaVapallc saseeee = cee ee oh eee 267, 27. iPhoxocephalid ets: 2 -eaec-. =e eae eee eee 518 

ON SS aS Oe pee ee eee 631 || Phragmites: 2.20.22 022 So ae eee eee eae: 
Pheeopharus yo. seem eee oer es cae 631 arundInaAcea=ste ese eee exer 632 
IP hseotricGuss: 2 tece eee ee ee 631 Jocustellas: 52252 255-esee eee 632 
Phalacrocoracidse: sso ssceses sae naeoee 605,647 Salicarige tease oes see 632 
Phalaerocorax dilophus's..- =. een ee 605: |"iPhrixocephalus=*22es-emess= eee eee eee as un 401 
Phalsenacaly canthatasae omen seas e eee 269 Cincinnatus: =e ese eee 461, 476 
Phalzenivordee oe ee eee eee ee 631 || Phronimaisedentariass-- 2-22 --- eee 490 
Phalaropodidses sss. encase nee eee 588. | bronimid ete s.e eee meter ane ee eer 490 
Phanopenias  eccc eee ee Bae eee oe 1930) Phry oils: sa esae ote oe ee eee eee 632 
Bata eee ee eee ee ee 124, 126 ‘enucleator: <2. s.r eee eee 632 

alternanss = osas eee eee 124 VU SaIS 2a eta eae Sor 632 

ellie tee. es eee re Ssrecet es 124 | Phyllastrephus leucopleurus.........--.----- 645 

bennettiivess se ae eee ae a 124 SCandenS =e. s2=eeeeeeee ser cee 636 

Drisgreuss- Aas. ee eee eae 124° |) (Phyllobates Sa... acces ere eer eee 632 

CAND eCUberit se os eens ee: 124 eLyLbTONOUIS=2. oe ee ee eee 632 

divaricatas.2: =: ae ces eet cae 124) ||Bhyllomylas|subvinidiss= 22s... ee eee 585 




















INDEX. 151 
Page. Page. 
PP OCR Clas cena nama oa ose ass Se ulaleas 632 | Poecile superciliosa...................-.----- 634 
Me@hloroleneai.o 2 5-oe- = -c25 2 ns Ga 27 We OOCUOLM eS er ean on eee aon oes eee 634 
PCL Ose ta can ahi sw a mcace ss DUT GUS, 000) i MEO PGDIMUIS® ane ose. aot en Savana eee 634 
IPUCKennPNOO-MOR =<. 22 occ ncccccss sass ecs vee enol eBoponomis 6 ee ee ae 634 
ICUS CAIARS © eam sal! 25-2 ~ = idceAsecartete 636 | Pogonotriccus zeledoni................-..--- 616 
(Chrysoptilopicus) smithii-...........- DOSE ONOGICH Levees epee aerate a aera see aan 634 
STE Seta cin eo = eae arom ewe SOOM SR ONO IRIS! Kee ees os cto drake oe eee 634 
Pimelometopon pulcher-...-.........----- 441, 477 | Helen ORES adapta et oh aes concon aene 634 
Pimephales:motatus:.......-:. cscs... s.ceecen- Hao WME Oly plecwrOHe 4 = sock nasa = once soe ees 634 
AR PROCONU Sateen thal c ch eos ee wew cute 632 | STPUS 2 oe on saan ee ee 634 
trectrea mar dee: oon cects cn wacscucsscccs DOOM OMATINUS: ons ocertint sav cc dae enone eae 635 
IRRUOL Earn ccc set SS. 572 | RUISCUS open oy oe ee ae ee 635 
Tia CAATTOLOES © 2.0.00). ox Since ecu noone BeOT ME OUCTODSEF hac sees cence eee teeneeek 635 
Pra rt Cerone errata: kos oe See Be asic ae mciee ae Goon PE OURMOGY DEISHE cre cs <n cues a eee ee choaane 400 
PDUs eta os I oa kes ao ane 633 smaragding os cnet lveau cena 400 
Pinistrallus'subflavus.......+.2:-..2.-....- SAT BS WWE OLAINOlOPTISe 0-5: eyrse uence ae ene een 635 
PRA ns es ois aos sacce oh ceeescses cs 633 supercars 9 2a ean seen 635 
Baliniosdecse 2st s Sack car ect osee 587 furvicollis==ss2- 2.) 9680 
MPLICOCR DORA See. cose reno nesicnieicc 633 magniplumis . .... . 635 
PEMCOGM Hines ses aioe oe sete 6300 |/ Oven tila palusine..- 02-2. -2cs.cese ne eee 418 
PERT 12 eats ee 64273| eEraine cottontallle so 2 eee) eee ene 574 
RRTSEO ee een se ee ae ee 587, 633, 641, MBA OWANOUSC 5.0 ce seen eee 57 
PENT PART ATEO ee gL eee 8 a See b0Ge WMErabiteo lace sete ancl tn oleae ae ee 635 
CMAINCTERD yee ee Sete Be SS 625 | Preliminary Revision of the Beyrichiide, 
issnidiatteforus-\2-: = sek oon Ene 344 with Deseziptions of New Genera. New 
[RISO nearer oe amen Rae ase oe ee 633 American Paleozoic Ostracoda. By E. O. 
PATON Ly lOlles= oe eee ee ns 2 646 Uirichiand! Ray S: Bassler2: 4.2.22. 5 2-0 277 
(EA ACOMUMI WEEE a cee cw esee ee elke DT Milles eLOONOOLNIS | a2 2c 2 cm eice(taje so Ree ee Be 635 
Placopharynx duquesnil. .. 2.2.22. 2....-.: 549 MOTUS tes wae 2 ose See ee eee 635 
LEC ONDtEIS Merrett segs ce NL So Gao uMEMiMUg eee ewe ec society 277, 278, 313 
Plagiogrammus hopkinsi.................. PSS e185 || Pewlmiiiellas sles ewe we og on oaks eee 279 
Plagiogrammus hopkinsi. Notes on Two PBR O eas Serre gant oo ee. oat oes 683,714 
Rare California Fishes, Rimicola eigen- PUIG A TUNEL A cose ese ae caeee hee wee eee 633 
manni and, by John Otterbein Snyder.... 183 | Prionapteryx.........................2.....- 370 
Plagiolophus vancouverensis............-.- 341, 346 baboquivariella ............... 374 
ATIC TES apse ee Seer, eta ie | 633 HIG PMMETA ys. oe ao. ee eee 370, 376 
: mnalire tc ee + oe pee te ee 633 sarpentellas: «ose. occ ccc ce 376 
ANOTHADI DUS 8.20 5c ee ee 633 | SLEDNGNS tact ee ees 369 
BIR Yy DHA EIS se as tae ee ee Cs (GRE Yo [a eta Fe) aCe 0001 a 635 
Platyrhynchus cancroma...............-.--- 633 | brasiliensis £2 302 otecwo- eee e 635 
polychropterus.............. COMME robateus <0 => oe. 8 cet coe 636 
SIIDELCUIBNIS ence. sare ee 633 TOSCUS (os aelg= = eee arene 583, 636 
iPlatysmopbialvnxe teks) oe es eS 134 | -brocellaria plactaligus 2.2 ccs. scscs0cs occ ck 612 
ela bwimieorisses. ered os rake she re 633 | pelagzica~ es. .c a8 ete cc eee 648 
Plectrophanese. Sse ees ee 634 | procellariid mails Ge ace oun et eee 648 
Plethodonissneusts. =.=. 44 2 8a a BDO v PELOCRIAUCt sa Asan aot cele ae Cea esas ee 598 
GIO ENS 9 hs eee ae Bt bas bod | PE MOCLOLADUSE Pe howe ces on su eae eee 396 
PURUEOSHS eo) =. eee ses Seen 553 DIU a bas ones oe cee ee 396 
Pleurogrammus monopterygius........ 439, 440, 447 pulchripennis =. ..-..22----eenee 396 
BLY Otaees nis Peete coc. nk eee. re 1SGe OOM me cOdotes..-0_< S. 2o5 5. le eek ee cae daee 636 
[LCR et Ce es pe RON PARFOLUODICUSS. 2c. 5 <u deere ccna uss suse ee eee ee 636 
IBGNDI ree eee tee fe Se Foie RRO DALOIUPS ser ec cce a oe ee eee eee Pepe li} 
leKHinil eee meee oe 2 LF Lae 683,719 | HEROS DOT OGIGM Nene esee oite t see ae eae eee 636 
PIOOCI Ese Soc 5s eee S48 588, 589, 598,600, | Prosopolepis jocosa................-........- 64 
609, 615, 621, 625, 626, 627, 632, 637, 638,643 | Protoptilide................0..02.02-00.00 682, 713 
Ploceus castaneofuscus.....................- BOOM RE RUDON ES Sanco. cron etciiammen acute eee 590 
PUP I ies | ee, A eee Sire Go10)|' desalidoramplosw 3: 2s5s2cce eek ee lec ad 589, 636 
PE DIPIMOSHS 95 a2. ese ace ae cacese GOO MS OULUNU GE ane mice cote eee oe 605, 636 
PIGLOLU GSE eR ke oo ee ae 634 SCE VENEMUS ns cn kow eee nes eene -. 636 
SHTiMAMeNSIS. .oo.50 lc oo hce Lee. Gian PSuInInOPOTPiBE~ sie, po u.es eee olucsae son te 719 
alam srclin eee eens, ee Se ee 715 Brpuscula: acss<c ease. 683, 684,719 
longispinas .225..-.-. 2c... 683, 684, 716 SUN PIGKoe nae cannon 683, 684, 720 
odoceropsis nitida.< .. so. .dosseetkeae sue 543 | SPRUNG esoeen seems 683, 684, 721 
Redoces biddulphi. > 22-2... es eek 608 | LOMmeyiEn ee see 5. 683, 684, 721 
Nene GEsonl e255 Maske a te te GS ten PS er 636 
“ pet ig ee tee Sek eet eels = Peer. 637 | VARI CMG DIN cero ttts c ne ne eee eee 636 


Hon INDEX. 
Page. Page 
Psettichthys melanostictus. .-.........---- 440,477 | Ramphalcyon capensis gigantea............- 660, 
IPseudageleous. 22-2524 sssse222 oo eeasteee eee 637 666, 667, 668, 670 
Pseudalibrotus../72s.22: saassasasceose nee see 502 POUlLGS Sets aehee 661, 
IPSCUGAMIM OMANESE +> sas sees eee ee See eee 637 666, 667, 668, 669, 670 
Pseudanthracia squammularis...........---- 253 Sura Sses eee 659, 661, 669, 
Pseudemysirubriventris-:-5.2-42+2------>2= 164 671, 672, 673, 675, 677, 679 
iPseudochondracanthus-=-)-)ssusee-e ee ee eee 436 hydrophila. 659,661, 677, 678 
Gicerase-e ose en 436, 477 intermedia. ..-....:- 659, 
IPSCUGOCOLYSssasee eee ae ae eee eee 602, 637 661, 666, 667, 669, 670 
Pseudogerygone rubra..-....-.- os SARS SAS 609 ISOPtera==-- as 659, 661, 671, 
Pseudonigritas=.252 2526 oc ceca tees 637 672, 674, 675, 676, 679 
Pseuldopodoces: a. = tcassao-coc see ae ee cee 637 javana. 661,666, 667, 668, 670 
iBSeudospermestes= o--ss24226e se aaanas eee 637 javanica esses 659, 665 
LOOSSEMSI Res. sass eee 637 malaccensis......... 659, 
iPSseudospheniscus sae sao2 eee eenee ese ee eee 637 661, 676, 678, 679 
interplanus)|_see--s4ss0ee 637 MIESOCCH Ss. s ee eee se eee 659, 
IPSeudotaony. 2 .-e fs Sachsen ee eee seat oe: 637 661, 673, 674, 675, 676, 679 
Bseudoxeni cuss sea. - cso eas eeeae te see ee 637 simalurensis.. 659, 661, 671, 
IPseudozOsteropSece sentence cane ces eee ee eee 637 672, 673, 674, 676, 678, 679 
IPSIIOCOTSIS2 ci Sateen we ane eee eee 189, 196 Sodalisteseess-seer 659, 661, 
eryptolechiellaz eat 22 eee eae: 197 672, 673, 674, 676, 678, 679 
dubitatellas22=--ese---eeeese eee 197 Piganted joJ2 55 .cs- seems 658 
faginella: 2 -.- stase mene eee 197 gouldis eo sss eeeee eee 658 
obsoletellas< 2223s eeee eee 197 Purlalsa45 page cee eres 658 
quercicellaye2s-ce-secee eee ee 196, 197 intermMedial pe as24s-e eee 658 
reflexell a S365) feo ees 197 javanate= <-cereeeteer enero 658 
Psittacidae secs te ee ee eee 601, 619, 622, 631 mMalaccensis== sees ee eee 658 
IPSIPtTACUS ALELTIMUSS en Sasso eee eae eee 609 melanorhyncha dichrorhyn- 
PaleAlUS es sees coe ee ee 602 Chasse: 660, 663 
DY LINGUS tes Sasser see eee 622 eutreptorh yn- 
IB SIGH AEEUS S250 aan ee ene ee ae 638 chareeeeee 660, 663 
Psophidicrepitans: 2-2 Seems eier seme sas eee 586 | mi, ealvan ol— 
IP teroeli de tet ee toc eee oe eee 592 | rhyncha.... 660, 
IPGIOCORYS Ss hoe asone 2 eee ae ee 602 661, 663 
iPiilopusmincognita se. ses seaae ce see ee meee 648 | melanorhynchus..........--- 657 
PLUOSATCUS eae te ecee ere eo eae eee 689 | Ramphalcyon (Pelargopsis). A Revision of 
quadrangularis'.-........-- 682,684,689 the Kingfisher Genus, by H.C. Oberholser. 647 
Rutinidee. poses eee-e Sos ee 61256193639) |, Ramphosteons 2: = <a 2sncls2sseeose ee eee 638 
PUtninus.... 2s s-sece assess ete eee 638) || Hana catesbeiama. oe acento ister 562 
AaVITOSITIS 2. so roa eee ee eos 638 | cCatesbianasa ss 6 sass ee eer eee eee 547 
Putorius noveboracensis=-~.-c--------22-e 24 576 Clamitans== 5 2es ee aces eee 546, 561 
Py Chonouldsessec pe aaa eae ee eee 585, | PIPLENS He Fach oes ee ee 546, 561 
591, 592, 595, 597, 601, 615, 636,643,645 | Rare California Fishes, Rimicola eigenmanni 
Pyrettinae Sse see eee ee ae eee 638 | and Plagiogrammus hopkinsi. Notes on 
americana ....:......-...---.--- 401,426 | Dwo; by John Otterbein Snyder -2-25---ee= 183 
IPVTOCY PIUS \o- oon rae Caco ee ae 401,426 Rathbun, Mary J. Descriptions of Fossil 
iPyrorhamphus escecee ene aes oteee ieee 638 Crabs from California...........::-...--:-- 341 
berlepschianus* <2... 2..-=.: 638 Recent Pentacrinitide. The Axial Canals of 
(Py TEhOCOraKs. 2c oe eins ote eee ee see ee 638 the by.A\ His Clarksss-2- 2c osse se eee 87 
Pyrrhula rhodochlamysts ct 2222-2 e- alee cree 640°) Redibat. 5-schc es srcceeeeeee ep aaoee eee ees 581 
Pyteliaransorgelces sss coe oo elo oe Re 598 {OKs oc conte woe ve cance ae eee 575 
CAniCepst O8.neee eee eee ee eee 607. | Regullidse:.. 22502 25.3. see ce eee eee 627 
@terquedilas 3 + soe renee eee 638  Rehn, James A. G. Two New Species of 
Rail-tencelizardtes- eee. s- ae eee ee eee 563 Neotropical Orthoptera of the Family 
Rallidse:..22 oe ee ee ee 622 Alcrididce S23 Stes eee eee eee 395 
Ramphalcyoncsscns-sceeh ete cee tee eee 657,660  Reichenowia..... aoa eee eer een 638 
amauroptera .........-- 657, 660, 661 Remarks on the Silicification of Fossils. The 
fe : e Formation of Geodes, with, by Ray S. 
capensis burmanica.........- 659, Bassler |. ee eee See ee 133 
661, 669, 670, 671, 672, Remiz... : k : ¥ ben. a eae ee 638 
673, 675, 677, 678, 679 Rengperormis 2.5 62 he see essen sia oe 638 
capensis... 658, 661, 663, 664, leucophthalmus..........----. 638 
665, 667, 668, 670, 671, 672, Renillat 5222S eee eee 587, 714 
673, 675, 676, 677, 678, 679 amotbys tines see see eee 682, 684, 714 
cyanopteryx......-- 659)), Renillidse. 2. i ess eo eee ee eee 682,714 
661, 664, 672,676,679 — Report on the Ostracoda of the United States 
flores. ..-) 2525.28 657 National Museum. A further, by R. W. s 
floresiana...... 659, 661, 679 Sharpes cee speci tn eee eee eee etece eee 399 








INDEX. 753 

Page. Page 

ROBES nt bcc te. Vw Se ae eal ene Ewes SHOHIPEUMIOUIA. vnc pa ae ieeevawascvec ceded telah 640 
RUGURO RUA en Sa estates Ut est oo ace k ate | ERT OCIOB DIE ios’. oat wv =a s% wn xaloo'e'e ce «Rape ee 640 
Revision of American Moths of the Family BS hoon. rd ed SOA ee 640 
(Ecophorid, with Descriptions of New PORTER IAS se Shea faicie eo Va oe, Rm oe 640 
Species. A Generic, by August Busck.... 187 WU RSe Sn Ce a a os ee eee 640 
Revision of some Species of Noctuidae here- BSUIENO Ueber c eae aoe ne ae ey Ae 640 
fore referred to the Genus Homoptera Bois- SIDGPMIANINe cots ete eS eh oo 640 
Rival soy weds SINGS... 2. eee eee ee 209 PAVE US: ele ede sees ey Peron 640 
Revision of the Beyrichiide, with Descrip- RESOUO WOKE ee or roe eee 640 
tions of New Genera. New American UUIALIERIEORIMG ete oot wih tod tn alo 640 
Paleozoic Ostracoda. Preliminary, by E. BUVUGHOD Obes maakt ccnp usa y au ocedehes 589, 636 
O. Ulrich and Ray S. Bassler.............. peti Deere TIAL) O Liters oe cc eh tare en ago ae 589 
Revision of the Kingfisher Genus Ram- Sabethes longipes............... pia ee nee 63 
phaleyon (Pelargopsis), by H. C. Ober- | SOMEUISU A. 1s we a iss oioc aa see a eae 63 
MINI ee a a sn Une ala a eno ae me tna nae es 657 CAIRO UR Ser. s owanees fend oe Stee 62 
ME aa te ta e228 ky wk ad aeemee tas vciee au V MACCHELLYOXGs s acnl.0 WLU kin cons aaegtss cece 640 
NCH ENG Tech a eee eke ee ue CSTE TT ee i Bg i BR oberon eae Ry 640 

UTE VOL Gg cen ee 689 | Salarias/bisarfatus.< 2... ---2<.-.2s2.0-ene 106, 107 
Rhamphosynthitpsis.............--.-.-.-- -. 639 TOMISCANIIS cactniecas os ce astern eee ees 109 
MENGE IAS SOS «rei. nso leeks SP day t hace ae 8 610 SIMUOSUSS 5 82 oc BE Stes es ce 109 
Rhinichthys atronasus.:...............-...- 549 Undenimialist. eu e tee ceeceet ee 110 
REMTOUNIG 2 es see's 2’ «nec pty cease case ome Gab | Sallt. soc es lhoe ree et ee aes SUR A 418 
SCR RL bere ete te es hen OG? oe ee ee Gods eum ders s ees fo, oka ee ese 470 
RO OCICIIDA in edna a wo cin ack os arn aie 639 | Salvelinus malma............. 441, 469, 470, 472, 477 
UNO MOMON SLs Loc, Sates anemia wa tides see Se Odes |LNADA Utes ccae eee bao ot taken ac ae, eee 641 
POLIS STEN fos fOe Sonn SS ck Pes 574 BONIPIIA. oe. Sots noes eet e meee 641 
SeUOLI Sere eco o os ieee eats hoes 4107) Sarracenia purpurea: .:.7.sewesceassec eee 419 
eC Sa Veen ore Soe et ata ek A RIS tale GES IPSSiyiness. nesses yas. 2e <2 oes a See eee 641 
MIBSSOlONAIS -=— se, cos su aetT Gabi Saoxidomus) praciis.s.t <7. 8h. 0. See 342 

PRINS GMUR OMS Auten was a aiciatcteloseice cede ele OO U7 AAR eens fa eo ten feet as tee 578 
Mhynchotrema capax. .2..-..50..25.....00.. TGs MEHOLDVNCHUS seo oye cen nants lace ee 638 
PAYER ete ee ee SEN odie us Leos otn OS BN GALI Ba aie eni ata stv ee cites om San aes ea ae 99 
RSPR TIO oo 5 hts ih) easel oe a Aon 639. | Sceloporus undulatus......................-: 563 
Richardson, Harriet. Some New Isopoda of PEUCMiBseeuesiee toot e aoe note A eee eae 641 
the Superfamily POU Aen eee er te a ect, ee ee 490 

Aselloidea from the GING Sst. sere toe aa res Mae nena gee 490 

Atlantie Coast of SICINDUSSee ys fect cn oe es anc oe nea 418 

North America: - -.- Hie if SCLULOPLELUS  VOIANS: 2)... es. nd eee 569 

Some New Isopods of SCiurus GALOMNGENSIS ss. oo. - 6. sue ae eee 569 

the Family Gnath- Miperriuinventers 2 <= .c--wieee oe peak 568 

iide from the At- fr bCofelainzssm ress sau. Pickett ue ooo ot tenes 314 

lantic Coast of Dilsteraligace tase. becc. hostess 314 

North America..... 483 | Scolopacidw........... 596, 603, 618, 625, 633, 639, 648 

Richmond, Charles W. Generic Names ap- SCoCpAax SLY LOLOPUSs. ss. cee. oe ke oe ete eae 596 
plied to Birds TUGCR Re eas ISB CCR ee eee 596 

during the Years PlOUMR ret St occ Sees che eee 624 

1901 to 1905, in- MENHUNICO het so ee tae ae ao aN 625 

clusive, with fur- Rea ieee. Ci Sees re eco 648 

ther Additions Seu PAIALAs ..-ee 2. ss eae 624 

to Waterhouse’s | MINA GA aera cian ae 648 

“Index  Gene- | ‘Seopelocheirus|coecus...... /.-.........-..... 500 

PURE DS TLS Semen FO) WH CODICGR:. «cee eek sile tae ss iaeanws s Sanwa te 597 

Rimicola eigenmanni.................. LEE Re LOOT TL OO SU nk et NE Be os ons & won geen ame one .. 641 
Rimicola eigenmanni and, Plagiogrammus DOGG, atten ening eure eer alee 648 
hopkinsi. Notes on Two Rare California EIGO NIELS LILI UUW oy a ole ere aaa en eels 597 
Fishes, by John Otterbein Snyder.......... 183 | Scutella breweriana......................... 342 
PRIMICOl*IMUBCALUINN S .. Ss 2 See atecs eeee be 184. | Sebastodes glaucus................2220.0n- 467, 477 
RPE ec Ce peso. Po hn oe cee 564 | USER IO OG Se i ee acer ea rc (39, 477 
PSEC Re coin S31. alsa oe Reba Re os Pras SCNT EN re ot ur Shee eetirn enw eon korea (ote hae 641 
JERS LAU Aceh. snc conan eee 639 | OTHOLGALe ree ey ok hoe es aes one ans 641 

RCL DIC CONE ener er. Seles Se owes ah ee 640 DIBIGOS En ets kine ca et 641 
Riu Kiu Islands. Descriptions of Eighteen PICA) Ge foie Tet oe ons Fae ee 641 
New Species and Two ] PUES URIS ts an sc ae dewe ca oie a 641 

New Genera of Fishes BGISUIA Ws pres Mae uy read ses se eae utla cg es ee 641 

from Japan and the, CIDEOR Cc aawitere =e mecL Sowa eck dae 641 

by John Otterbein i HANG. 720 Se kOe ect nts eta v wk suet 641 

SOVdGr aewece kann 2. 93 | TOMOUUSLR win banter ates oh a soma aed oad 641 


Proc. N. M. vol xxxv—08—— 48 


754 INDEX. 
Page. Page. 
peisura neglecta seisec: taste. eee aoe ee emer 6418) “Spatulaiclypeataas sss see one ee eo 400, 414 
NEMIOSCOPIS..- Somes ees ao aes eee nee east 190,201 | Species. A Generic Revision of American 
allenella. - 5-55-20. ose Se ee 201 Moths of the Family Ecophorid, with De- 
AUPOQTC AES ssstey se ee a eee 201 scriptions of New, by August Busck.....-. 187 
Inornatellasa se ae eee 201 | Species and Two New Genera of Fishes from 
megamicrellaz2s2-- eos e ee 201 Japan and the Riu Kiu Islands. Descrip- 
merniccellae 2 52a sa-peeree ease. 201 tions of Eighteen New, by John Otterbein 
packardellane =. 1s sees s mas see 201 Sniy dent. al aaeee sss eee TR Ch eae 93 
steinkellneriana 5-2-5. 9e- cae 201 | Species. North American . Parasitic Cope- 
DOMIPAMIS hos. = ceo eee oe Mae eee 642 pods: A List of those found upon the Fishes 
Senicomisiewenuralisss =. 2. 4-252 se eee 627 of the Pacific Coast, with Descriptions of 
SOUINUISE = settee or ao ee oe eee ee eee 642 New Genera and, by Charles Branch Wilson 431 
TANGA Ree ee a 0 ee 589 | Species of Carnivorous Dinosaurs, with spe- 


Sharpe, Richard W. A further Report on 
the Ostracoda of the United States National 
IMMISCUINES SA ks yas non aee eee cer eee 399 
Shells from Mexico, believed to be New. De- 
scriptions and Figures of some Land and 
Hresh-water by, W. Hi. Dall... 22222222 177 
Sieberocitia =. --)s eee ea Baty rere 642 
Silicificat on of Fossils. The Formation of 
Geodes, with Remarks on the, by Ray S. 


BOGS OTe reaps ee ee NAA ee et tee 133 
SU MOSUIUS 42 ese 2 Soon se ee eee eee 642 
OURS coh .a ees ee sloeis a siaoae es eles 642 

SPINICAUG Ase 2a. - iee o eeeeeeeee 642 
Siphonalianse ces eee ee ee eee eee aa 346 
MinenWacertingos. ca. scrips sieetewloe eee 550 
Site llat ss nS ne sein cee ae 625, 642 
SitOCOraxs sae. ses ace ees me seciabere set eae 610, 642 
Sittaichrysopterac ceca. --ne- oe eeeiaee ee 642 
Sittid ee SS soso ase ese aoe ee eee eke 625,642 | 
SIELIPALUSacrocr ie soe wo cle hacsclomia eee eee 636,642 | 


Skulls with Low Forehead. New Examples 


of American Indian, by AleS Hrdli¢ka.... 171 | 


SSG Kee eck ee eee cit: eee epee one 576 
Slimysalamandenr.- 322-2232 -. 2s -ceesecee eee 553 
DUM AINSHTO Wisse as aioe telco ala) a ae errata a eee 577 
SINUNONOISSjscc cae eee ae eae eel 642 

PeuCctrans |. =: - st Ae te 642 


Smith, John B. A Revision of some Species 
of Noctuids heretofore referred to the Genus 
Homoptera Boisduval............-.- Soeee 209 


Snapping turtle... ... scr . cesses sans 567 | 


Snyder, John Otterbein. Descriptions of 
Kighteen 
New Species 
and Two New 
Genera of 
Fishes from 
Japan andthe 


Ria Kiu Is- 


landseeene ee 93 | 


Notes on Two 
Rare Cali- 
fornia fishes, 
Rimicola 
eigenmanni 
and Plagio- 
grammus 


hopkinsi - ... . 183 | 


Solenolambruss = sc. soo ot eee - sce eee 346 

Some New Isopoda of the Superfamily Asel- 
loidea from the Atlantic Coast of North 
America, by Harriet Richardson.........-- 71 

Sparvius ruficolisc-<cc-5 eee eee 645 








cial Reference to Ceratosaurus nasicornis 
Marsh. On certain Genera and, by Oliver 
Pays.) 2a es Soe oe ar eae eae 351 
Species of Neotropical Orthoptera of the Fam- 
ily Acridide. Two New, by James A. G. 
395 
Species of Noctuide heretofore referred to the 
Genus Homoptera Boisduval. A Revision 
OLsSome by). s SELIG hae. eee eee 209 
Species of North American Crambid Moths. 
Descriptions of New, by W. D. Kearfott... 367 


| Species of North American Fossil Turtles, 


Four of which are New. Descriptions of 

ives by Oliverte nla yA-ss=-= eee 161 
Species. The Amphipoda collected by the 

U.S. Bureau of Fisheries Steamer Alba- 

tross off the West Coast of North America, 

in 1903 and 1904, with Descriptions ofa New 

Family and several New Genera and, by 


Samuel. lolmes... s2cce: =e a--ee eee 489 

|| ‘Spelerpes*bislineatus= ss 22-25: eee ee eee 556 
Jongicauduse eee eee = ee 555 
MACMICAUGUSE 2226 sees seeee 546, 555, 548 
Spermologatenc. nse sta sae cee cree 642 
Spheniscidesrs e595 se- seme eee eee 589, 590, 591, 
608, 611, 615, 616, 621,624, 628, 629, 630, 637, 647 
Spilormisibacha@ecee = ac -eisce ese oreo ee eee 592 
Spiny soft-shelledturtles2s5--2- ----- en eee 567 
Spiro ypris cee se -hec= eae ee See 400, 406 
PASSAICA Ss 5 ee te oe sclcc es steele 400, 407 
tuberculataetcs-e- se --e ee 400, 405, 406 

Splzites ssa hye een sie ee Recto ate rece tae 642 
SPIZOCOLYS PCTSOMA AS steers oe erwin alee reat 586 
Spottedisilamanders sass) sues sees eee ee 552 
Spreadingaddereciececs-cericacee see es eee 5t4 
SPICoalbiCapill Us sera een eee 635 
Stach yptilidktesse6 > eee sae. a oes 682, 708 
Stachyptilum:. <2 2 see 2s eter ae iene oe 708 
| quadridentatum.......-. 682, 684, 709 
SUperDUM 22252522 sec- 682, 684, 708 


Steamer Albatross off the West Coast of 
North America, in 1903 and 1904, with De- 
scriptions ofa New Family and several New 
Genera and Species. The Amphipoda col- 
lected by the U. S. Bureau of Fisheries, by 


Samuel J. lolimes so05 022-25 see seee 489 
SLCCAMULA ES oe aaa are ao ne are eer Serer 643 
Stelgidocichlanys -csp-ncecensessessesseseeeee 643 

} Stellerocittacs.t.22. saseeoeeean oe seers 643 
Stenogorpiass...5. sem acces eee ie cee ears 723 
koloidinessens oes eae 683, 684, 724 
Stercorariidie see e tee cee a eee eee 635 
Stereolepisipigas: eo eee eerena se 440, 477 


INDEX. 755 

Page Page 
PEAT COMINUECS So LE. Soc Guo nee eset s dolsees SOAUG0G |i DIG TUR... enue scene. ceca assceber sabes 639 
SRR BT Ee eee oe na aie noe cca DUD Hea WICOlG. co a ceo Sees ae ae 643 
PS eet eh Met OE hs. ful ine eta US NPIS VULLED 5 ac Boon ood a tier 589, 596, 601, 604, 605, 
CT UN GS. ei oe a RRL ea 598 609, 612, 616, 619, 626, 627, 632,634, 639, 646, 648 
SOMME ee nla an SOb cc on een ae 598 | Sylvilagus floridanus mearnsi.............. 547,574 
MPR yer Se et oe ee Nags 598 | Symphoricarpos symphoricarpos............ 574 
TPPINI El ers ne Meee: ee a ee SOS ory DOC seo os. Cee en iced OO 
MURR e ea Portions cw rink cas wats 598 PAC a oes mentee 682, 684, 686 
POI Been to le ee pet sa cla eaw nee BOS) | olellaxin Curnriyi-..s.->. ess cone eos 593 
RIGA eee ont oss 0 Sarena be aeicie mee 289 TUUCSOM Ae aac cncucieeLceae 593 
SRR CCrES TS Speen Si NPS De Ee oe ae Cao Wey rapes. 2. od ane een tea 278, 320, 322 
RE See eo se eke lee won CS 535 | Synaptomys cooperi stonei................ 568, 570 
IRE Rae ONG ok feisty ca Nic me a itn < aoe’ BOO LPO VILE Sn noth casen node etl 644 
PNUD oe ST oe Celera oe neo ctanloant MSO) LACONIA cc. Se eS Oe 644 
RUNESPEVITIUISIN ee. Soe ota x oo poGecslaw 828% 4s) denlotriceys no 22a. Saco ce sce oe ean tne 644 
REIMER hin ons SuARR eR sen vate 643 andrel, Mess: oreo scntss hie ote 644 
muons lemming mouse... ...<-.- .22- sen ece eee 570 | Teenioptera erythropygia..........:......... 600 
Stoparola........ PE cS LEE 5. ace ere Basted Bees 643 Striaticollis® 235s... 2e esse 627 
SRST CSEIRC Grote os. Soa oe eee wale DO Gin| LEE ie ree eat ea eee 190, 204 
Storeria occipito-maculata..................- 565 Dipenelae soe Tn ae eee 205 
Streptostyla............. Sei eR Ieee 178 eligliaee de. sites s eee 205 
DAnISODI eons = Sarat ee 178, 180 WUVEOSCUEs se oa eo eee 205 
UUs eens ak Sac een Aer L7G ut OARS SUDA US 5 ate nce onan oe eee eee 569 
TOWUCD Ae a a citg Me on eetreaie 179,180 | Tamphalcyon capensis. ..................-.. 658 
RUBE CULE os Ses Se ELE Sac See ey ANTS OSSY, | URNERTS 01. Sone nee © oe ioe Sanka aa eee 644 
PIGRUR ele bone Smee geen adc 296 SI DITGSUIS owt eae Sire open aoe 644 
DGHB iota puck Sys eae 306 JeUCOCeDRAIRE corp. en ateewe cees 593 
RECN RUBS Cee Se: me ee oe Nel he 297 RL Soe cere ete ee ee 644 
SUT) 01 1D ee a gn aS A ed BRSr | SUA PROS sc8 ee. ot oe 593, 594, 606, 616, 625, 644 
Strieidlessts oe oe. sc 591, 594,611,612.628,648 | Tantalus falcinellus. .. 2... .... 2.2 ees ene 607 
Striped tree-frog..._.. bifaLiaiss Sant cen et AR! eae Hoss || APSA I. 2 aloe een nes hice alae eee 644 
BERDESPM rite oS oy 2 Sere EMRE LES 647 DIaSIMBNISIBE.7-cc5 cee hood. sere a 644 
SIHINGRS ee ANN me Seas tae 6474) Celeoceras fossig#er <<. _. - 2225.02 22-8ecse sn. 166 
MELO e heey ee os Ns Se eee Glee AIDONG aoe inn on se oUt ee barr satan 645 
PUR Meets", D5 eee Coke ate eee 612 IDTPYASSUSas Wat Salen one oars. ce = ac eee 645 
TRHeMAMNIS =. 2s, SA Aes bot eee am LES Oe ss hon one eo hea n eee eeet abo 685 
Btroparola luctuosa.-..2 . . css ee eausees 643 SN DIP UB ae ans an cease eee 682, 684, 686 
PUMPLUOLO/OASUBTAUS 2.00 < « cao e a eer ews cog dass 597 Wet se ae es ee ea ete 682, 684, 685 
SUE OMGR lore g isi 2. SEs Saath duane be eee RIOT ht OUD Lo at te ae an wnat ein kone wr aca oe alee 645 
PSGRU WU ett thea 0) te ed ees Se 643 | Terebratalia occidentalis.................... 342 
Per VOUHOS eee dco cle excae 2 ete eee 643'3|\ “Perenotriccus——~ - Seu. eee cans Seow wt eo eee 645 
Study in the W. L. Abbott Collections. Vo- AAPAPOUIC See sara ea cece oc as vebeounee 631 
cabulary of Malaysian Basketwork: by Terrapene carolina................ 167, 168, 547, 567 
LUA E10) a iy a ea 1 IOHSINSIAS case .= 5s cneves ee 166, 168 
eta iy 0] [s C2, en ea ee ae 591,607,611, 621, 635, 636 OMUAo sso es wes scan. oa See 167, 168 
RYGHINUR CIIGIUBIo* 5 es aeccree cs gece cs 586-509, 614}. Dersing ctervleg. 2-5... 2.6. esa cosscc-eccees 598 
PAU Re ON 2 ON ee guetak 609700. |) Westudo.orthopypia=..222.22..../.55...2..0 166 
MUN RAIe T. - sos ce Ses OSAr ORM BOD RMUMESI Es a serae aw tec ade oo caw races ees teen om 645 
PRMAER CERILEL SRE SBN 5) Sh Je ht Sh ee es BsavGes a Peiragellan tos Jectecl adie eee aseys 277, 306, 313 
Superfamily Aselloidea from the Atlantic PUTIN eat ot oes ek ee ae 306 
Coast of North America. Some New Iso- NoneMICH. > 2. sexo. HUEY Six oe 306 
poda of the, by Harriet Richardson........ 71 DuSSaGansinre © curtuecte ss. eee ee 306 
BEA BUD ACs £8 3. 290 «oo oe as gue See 369, 370 CATIDREA sr cco sotdet SuracGs de oes 306 
SNv|nbellay = 5 vis. ad oes Soguae Sema ee 372 GOMRDUCRUS sc icjn mace te cc wee Ske 08 
Raha so. intonation ee 371 decorate. ss. sees - 306 
pyecobrotus insipnis.....- 2. <sccs Guus tcessse 632 Gipitatan fre) 4s eo cee a 306 
PIM OSDL ances e, /t o no ty rea te Ae 643 BUCA CCHE eon Soe is eek ow eee 306 
Piplvis preticntnen oo. \: 6 22 288 oe) eo 626 NAPA ua sea adeceuc ones Sees 306 
PRG eet MMS) Doe he ces a hy ee ns 613 (Kiesowia) dissecta............... 306 
BORO AS 20 og SON was ec etek 599 mamillosa............ 306 
TEBGUM ee os tone Se Ae ten oe 619 TAQIBDS er do. sot ees 307 
muludicola: eh... Sie eee eee tae 596 EAC arene hee eae ara 306 
MBLOS EIS Oot oc. 2 eerie Rae cs 613 JOMACHANH op naa ak Sct decree 306 
MBUEMeI POI. es Soekeee es yi 2 599 INENONICRr oat eo ee Ore a 306 
RTARNIUIS Sas 55st Foohoue ease ete 613 angnainta: “a. 2. 306 








756 INDEX. 
Page Page 
Tetradella marchica lata.......-.------------ 306); ‘Drachyphonusivaillantil-22 <2. 52-2 ecco = = 636 
palmiataSssc-cee ae ea ee eee 306.,|, “Dragopantetessesc. eect ease ce ers eee se 646 
quadrilirata! (20-2 se - nee eee S0f 5) Drebine oo -2 sone ae Gd ae pase eee eae a 447 
Varsimplex.-e- se. 307°) Drebinus; tenuifiireatustesss eee eee eee 447 
ribeiriana sarees ce ee eee 307 4). Treleudytess.22c2 ee sees: pase: en eee te 647 
simplexciesnnen soca ees == 307 CTASSAs ase ee ae eee Saar 647 
Subquadrans=-a-5 oe .6--= eee 807.3| Treposellas.- 24-2. Ses oe eee aoe eae a I 
Tetrao alchata......---- be We oA 2 Se) od keds ap 592 Ty 0nd. 22-5 Soe eee eee Oana 
STDOTAS nn ee eee 596): |) “‘Dreronidee--22 2-2 ee eee 589, 601, 623, 648 
APANICONMUSSs sche oes ee ee eee 610 | Triakis semifasciatum. -....-..-. Seas ee 450 
mibraltaricus= psc. see 222s ee tase 628); Drichitese# a. =8 fo Ss at ae ee eee es 595 
Otro se ree foes eee 596, 605, 608, 640,645 | Trichophorus icterinus.....-....-..--...---- 591 
TRE UU fe cS RAIS cree ene Sans tee ce Ce 645 : notatuse cece ee eee 615 
MA POT see Petes ce ee eee eee eee ane 645" Brichostoma: -2-- 9 2 ese eee Ce ee ROG 
SyilviCOlase es. ec ae eee eee 645) || [Ericlonellas 222: ses. eee eee eee 187, 190, 203 
Thamnophilus cyanocephalus- ..-..---------- 600 dGeterminatella: = -2= ss -4ss-- eee 203 
PUNCTRHUS! aha: = eee nee 584 pergandeeclla... See ese ees 203 
(Silvestrius) flavescens....... 642:5/>"Drigoniaievansianals ce cseee ase see nee eee 349 
MATMNOPHIS|SILCAlIS es eee N= eee 566 leanias: 0: %&s.25.2oee dae ee eee 349 
METEUTOS IPR ULES ees sees tales nn ene tere neictat t= G645\)} ringa arenanian oo. 2 seaeee tee yee 603 
MISSA UTNE AS sto ete ee ty Se ees 645 fulicaria nso Votes Soe tee ee ee 588 
EH AUMMASIUS Se Soe Sos, coe nee eee ieee eae ar 645 elacialis’ ss 458525. 6 eer eee ee 588 
FN AUNTATOCTINUS 5:2 aces oo tee ee ee 113,128 glareolass,) AS tS ection eee eae 596 
Thaumatopsis atomosella. .........----- "... 386, 388 hy poleucoss-e= sae eee 596 
coloradellate -~ 6-54-25 eee 386 leucophacat i... $62 n= sa wose a eee 603 
crenulatellas 225-4222 386, 389 miorinella! =a fe ao. foe eae 599 
CGONIS SS nce eel eae as 386 OGHTOPUS A. 2c. eo etee meee rere 596 
fermaldelacs.- 2) sentence 386 Gemminckal 2 So eee meee 633 
gibsomellas Se oa soso coe eee 3o/. || “hrion yx Spinilerus:-- ce. = ---4-ce = eee eee 567 
MAO CAs ee = Ree emo SOs | MAETOGHIC estes aes see eee cere 586, 589, 601, 621, 645 
MOLLE MAL Mwas naa eee ee nae 386: "| Troehilusilongirostrisi.2s5. < 225 soe ones eee 589 
pectinifers =. so 25 eats ea 386" Troslodytessncs enc nee ae = ee ee 629 
Exe aero ~ <setee eee 386, 391 B6dOnL s..do.ck means onc ae eee 629 
TOPANGs oe ear ce ep eens 386, 390 DRO WINS oe. et eee es 646 
striatella.-2-2-. <5 522s os6) | Troglodybidtavceee se en ian 624, 627, 629, 646 
SUH CTONOC Ake etecee emcee alae eee 362 ||| Drogonvantisianuss-ceeeces. sec. e eee 590 
Mhescelocichlas ic): sani ewe seme ease ent 645 NMEORENUS 5-0 See eee eee eee 609 
Mhrasyaccipiter 2 == jc.) s eee eee cca 645:)|| ‘Troponidse: sa.c-e eee eee ee 580, 609, 612 
seminocturnis.....-......./. 645 | Tropical America. Descriptions of some New 
DAWTASS= Cec eee ee ace oe emer in be meesaeeeer 646 Mosquitoes from, by H. G. Dyar and Fred- 
Mhryorehilus: 2 s23 52 ee wees es os eee 646 erick: Kab 4 aA aia ee Sy eee eee 53 
STMT EUTS Sete ejoratm eterna tata 1a owls tnye otelar= oie ote 598" Mtropiometrase: sateen see eee ae ee 120 
Mipensalamander 2. crea eer see 552): Try gonoides: =. 2...) = edn ee ete eee 647 
SDMIONDIS ances ea ene eee eee 646 COpenSiS ssa ee eee es 647 
SONGKiirs closeness eee eee 646] "Mryphantd tes shee se ee os nal era ees 490 
MimaltiGgeiven-w-5Jonceess seen eee eee 5865] Dryphosa-2}5 su =- |b akan cle eee 498 
593, 594, 613, 614, 615, 616, 624, 625, 636, 637, 642 CWCA ok af oca to satate se se eee en ee 496 
Mim beraw lisse. ees seno eee ewer eae 576 | Turdide. ......585, 601, 606, 610, 612, 617, 627, 631, 634 
BINAMULISS. eeee eee seee eee ent teas 646.4|\ Murdustaurantiusea- 2. sa-ce-ee eee eee ae 612 
Gecoloraiure - 2 seee eee ee 646 AZUICUS= Phos oop iy are Sota ce ane 627 
paludtrMie - Saas see eee -.... 646 CItTINUSS.- Rsk 8S eee ae ne eee 610 
VITESCONS see seem Te Rico s cere - 646 longinosinis 3 to-2 a= sate eee GOL 
Ul RAR VAS ee ay ee ee ae ee aos a Ba Pe 646 YOSCUS# eee et Le Le Loe b8asGLo; ool 
hghtiootis 2 cost anas ee ne eee 646.5) Durnicldce-. S32 oe aes ee ea ee ee 628 
Mityra viridis: fe. -cee soe tema eae ae 593 |), “Durritellaocoyana een oase= eee eee 346 
BOS Caserta seit emcee la niece Sete ee aly 557 pescaderoensiswes. 52 see eee 349 
Todirhamphus. ..-.-.-.-.-.-..- fe ete esses eee 646 | Turtles, Four of which are New. Descriptions 
pectoralis. <- <2 45-- 2-02-05. 646 | of Five Species of North American Fossil, 
ale OL Oe Se i are ee 646 bysOliver; Pa Mayen sanseees— ces) eee 161 
Podirostrum. ecaudatumi... 2: ..--2-5. 22.25. 631 = 5 : a 
TS ARRCLRIS Se = ele an ay Ounn 646 Two-lined triton.....-. eee ieee 5956 
ARGOS ts. Teens Lee ei Cant 646 -Two New Genera of Fishes from Japan and 
OP ANUS. 2 te i ee le see cae 596 the Riu Kiu Islands. Descriptions of 
SLAgTIALIS Sees eee ee ee 596 Eighteen New Species and, by John Otter- 
MPachOdON 5, ss8 ion so sen see noe oe ae ee 357 pein Snyders... cs: .) cece emer oeiee eee 93 








INDEX. 7157 
Page. Page. 
Two New Species of Neotropical Orthoptera ViFtROree TERME ye ere ees open ux Mae enue ek a eae re 575 
of the Family Acrididex, by J.A.G.Rehn. 395 | Vultur auricularis.........................-- O46 
Two Rare California Fishes, Rimicola eigen- SRYDIMUINE a. ac ck ahead oor axssacdwens 6LL 
manni and  Plagiogrammus  hopkinsi. BOVPOULEALIIS <1 ast abs hoe mn s vl cancce's's 612 
-Notes on, by John Otterbein Snyder. ...... . 183 | PreAAHB hee eta ee O16 
SPO TMIDNG LS Ss ann oie ns ww ada pe « O80; OU0, 002,000," | MING NDIGEB 92s cine. w coe suse cr eeesscsnses 584,630 
603, 623, 627, 631, 632, 633, 638, 644, 645, 646,647 = Waterhouse’s “Index Generum Avium."’ 
Tyrannopsis.......-. Ree yarns siren case's 447. Generic Names applied to Birds during the 
Roradin ie PROATIGUYS oo = 50s alesse uc naesosxne 623. Years 1901 to 1905, inclusive, with further 
SP YrATINUINS SEMUIAAVIS. . 2... 5.2.2.2 s20es-08 622 Additions to, by C. W. Richmond....... CN GSo 
TG yaa AS A a er ee eee Catia NW CAREL orca mee peas ae Soe xa'eh Jos a < Ore 
RCE Ieee eg Fates os cede a5 02 125 | West Coast of North America, in 1903 and 
Ulrich, Edward O., and Ray S. Bassler. | 1904, with Descriptions of a New Family 
New American Paleozoic Ostracoda. Pre- | and several New Genera and Species. The 
liminary Revision of the Beyrichiid, with Amphipoda collected by the U.S. Bureau 
Descriptions of New Genera..........-.--- 277 of Fisheries Steamer ‘‘ Albatross” off the, 
MMIII ee es ee oS, Ens ec es uses 278, 316 by Samuel J. Holmes...............-...--- 489 
RURAL eee re So Ven an 2 0 323 | Western painted tortoise. .-..........-..-.-.- 567 
Or TITS So peat I a RE ee ir a a TLOP Py inite-footed mouse 5. = 2... + ~ ha oom ene 573 
TRO ce ec ee =f. sme ne 682,684,711 | Wilson, Charles Branch, North American 
DISTR ee eee oso ste ee 2 682, 684,712 Parasitic Copepods: a List of those found 
magniflora......... 682, 684, 710, 712, 713 upon the Fishes of the Pacific Coast, with 
Hosa} TOG Co 20 SRS Re ee een ae 682,710 Descriptions of New Genera and Species... 441 
United States National Museum. A further WRODOCNUCK ers oo ants ia eat cn eatin a doldeel 569 
Report on the Ostracoda of the, by R. W. Wyeomyia abascanta.............--...-.-.-- 65 
SALTED AG eas nt as a ew dane Cee loo 3 5 399 CDG ah eta Cena oe te pete ae 67 
mMpupidss-.. = 22... Pe ee es eee eee ee pelea 608 DIG eee ie eee eae eae ee 67 
RC HEU RUIN Ge seco So - ape Sain Scie men 639 BIB DOS as oe os See age ne 66 
Urocyon cinerereoargenteus-...-.....-.-..-- 575 Abc its see eee ce SA 66 
ALE ES LSS or 647 SNGTOPUS. sesee seen sea eee 68 
TERUG Saree seta sale Bites rs sia ee ie ms = 647 ATSULUTA Ae et anata cuc sess 70 
MerOlOnBUS MANA. <2 sconces moe cecensoncass 447 Darin tek Bs. ateee ee acs Je cees 69 
RENAE So Glo oe ea cei ats ee cea cle o's 2 367 CIASOlGNGH ae shoe on ee see ten an 3 68,69 
COSPANS | oie <n ese bea enc ewen ee <r 368, 369 CLYMIOHONGS Coan ns Sena a eae as 68 
IRON ALIEN SE St. boars tals lore: ls c's 418 PYNEGOPUSE.\n- nook ess one Saclee s 66 
Vaccinium corymbosum..................-.. 419 TARPS ee ans ee Cone, eee 70 
MIO LR re ere s® <2 ot iyo vs too 600 WIBEAION GLO Sriog feo conte 69 
SPE URIO PISS ores ak seca ot ae names ead S53 489,494 | ROVOMCUIN Ree ne eae eee 70 
OGieGUS voces nee at eee aNcens SUOMI MENT NOPSOM a. ocean Poe teeeeatas ei aisles kets 647 
SV GDGMGONSURUSIE. << <= 2- 8 wn e ee ence ne ences ReMEIEYCELIGUIIINUS . costs Seren cede e tae eet ass eee 105 
NGI UAE A Cae oe Se Pree es 192 : NNO PAA se eee 105 
BIDBEal ellie i sc< 555.0 ether actin. se 193 | Xenocichla nigriceps...............--.-..... 591 
ieee Or Pe) SOMONE 3 oc nn ee ene Duan | eNOS: .: 2 So ~- eee a ete sera tea Sse pe 589 
Vertebrates of the Indiana University Farm, | Xenorhynehopsis......-. Paes het eee SG 648 
Mitchell, Indiana. Notes on the Mammals | TUNOL Soe ne ee ee 648 
and Cold-blooded, by Walter L. Hahn... .. 545 SIDR ena he ena oe eck 648 
pv Smillie callfornlctis ©. <2. 2<- ~~ anes oocmass Fae) RONOTELON s- 2 com's bec tan tae kathy Ae eee nn < oe 648 
VA DUCE osite ie sEtwen wns nonce an sevens in Aan OR HHOMS Se cote ea a cee . 648 
Wiguacarbo............:..2+-2esee eee eee eee ee Sale reRovlonota co.) eee ee me eee cee OAS 
Wirginia elegans... ----....---2.-222-2---.-- DOd* |" -Yoldia impresses facts soe on ve seo ee nave 345 
SMAKG-.. 62. ween eee eee ee Sos Voss BYNPOGR ede eee cece week S oe 235 
Virgularia elongata. ....-.--......-.+..--.--- 699 TORII ns cree: cc 231 
- finmarchica................-----.- 705 | Ypsolophus trimaculellus................-..- 191 
gracilis. .............---...+..-- 200,200 |: Zale horrida: sccus ecb ses cow Peeots ewes 262,270 
grandiflora. ...............----.-- LO! eealdohelidoms. svat se cies eo es tre 648 
BRIEPUIS UGG ogc ite ck oaeee ast nga s< B82) 208) ls alten: ee eke ee Lk ee sete» 648 
PIR DULG etree te ore. a eee ey cask ec daas << O47 erOCn Nite att eee ee ke Ge 648 
Vocabulary of Malaysian Basketwork: A PCE Uy nia CP aoa a we eee ea, Ont 648 
Study in the W. L. Abbott Collections, by *eiohenh . sane eta, Fe ee 648 
NO Se RHO eee eae ance dens vases s Ui! Beokseemmbe tal este 1 eb lon Sea Shs ak 637 


O 





















Zh: 


newman & ine A 
Nach Mabey lf 





%, 


— 
MN, ~ 





oh | 


hic 
“ , 





l 


SMITHSONIAN 


I 


i 


th 





lh 9088 01420 9 59 


ee 
—————— 





